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PBEFACE. 






Among tUc many systems of Arithraatic now used in our American 
schools, though each has its individual merit, yet all contain many 
things which are either entirely useless, or^of but little value to most 
beginners. 

It is to be regretted also, that in most of these systems, eveo ill 
those parts which are valuable and important, the authors appear not 
to have been sufficiently aware of giving a plain and natural arrange 
ment and system to the whole. The;e is not that visible connexion • 
/ between the parts, which enables the attentive pupil to discover, as he I 
/ progresses, that he is learning a system, ai^d not a number of separate^ 
^ and imconnected rules. 

In many things, also, more attention has been given to gratify the 
iTIfl'^'^'Afl nf *^P pro/icien LJthRn to furnish plain, but necessary instruc- 
tion to tlie beginner. The age, capacity, and progress of the scholar 
are also overlooked; and a jg ^odejof instruction _t<io_ learned, and too 
elaborate^ is pursued. It is forgotten how difficult ^ven the most sim- 
ple parts are to a young mind ; nc^ a re the instan fiss^few, in which 
even the variety oi ways laid down, in which the sapae question may be 
solved, leaves the learner perplexed, and swells the size of the work. 

To remedy, in some n^easure, these defects, and to furnish our nu- 
merous schools, in the western country, with a plain and practical trea- 
tise of Arithmetic, compiled and prii^ted among ourselves, thereby 
saving a heavy annual expense in the purchase of such books, east of 

tb^ mni^pti^ip;^ ^nt\ lik^. tyiflfj *>^*> nnrr\agt> fhar^nf, >iflv<> \fs>^^ the mO> 

tivCTwhich in duced the compiler to undertake this work. 
Itn It the following objects have been steadily kept in view : 
Ist Plahmcss and simplicity of s^e, so' that nothing should be in. 
troduced above the commdir capacities of scholars, at the early age in 
which they are generally put to the study of Arithmetic. 

2d. A natural and lucid arrangement of the whote, as a syst^ln, in 
which the connexi(m and dependence of all the parts may be ensil]? 
diiioovered and understood. To accomplish this object, the work is 
ilivided into eight parts, following each other, in what appears to tnc 
compiler the natural and simple divisions of the science. Each of 
these parts is again divided into sections, following the same connected 
arrangement. In cacli of tiiesc sections, tiic rules are expressed in » 
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IV TREFACfi. 

■hort and plain manner, and each rulo is illiutrated, with a few eaaj 
and fiuniliar examples, gradually proceeding from that which is um- 
pie, to such as are more abstruse and diiBcult. 

36* Clearness and precisron in Uic definitions, directions, and exam- 
ples. Carefully explaining every technical term when first used, and 
thereby guarding against ambiguity and uncertainty. 

4th. Brevity in each part, so that every thtng useless, or unimport- 
ant, may be excluded ; in order that the work may find its way into 
schools at the cheapest rate ; that parents, when examining the school- 
books of their children, may not find, whilst one part is worn out, the 
otlier is untduched, and half the price of the book entirely lost 

How far these objects have been obtained, must be left to the deci- 
f sion of time. Should the work be found to aid the progress of scholars, 
j in acquiring a practical knowledge of this useful science — ^to save ex- 
^rpenses in a book, so many of which are required ; and be found a use- 

fill assistant to merchants, mechanics, and farmers, as well as in some * 
' degree to lessen the labor of teachers in this branch of the seienees ; 
the compiler will have obtained his object 



NOTICE TO THE FOURTH EDITION. 



The favorable reception, and wide circulation, of the former edi- 
lions of the Western CtdctUator^ stimulate the author to make it still 
more deserving of publie patronage. 

He has, therefore, at the suggestion of several respectable teachers, 
given sundry additional questions to some of the rules ; axid also some 
tither alterations, which several years* experience in teaching has 
pointed out 

The greatest care has been taken to prevent errors from appearing, 
in this edition. 

Pittsburgh, February 1, 1823. 
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APHORISMS 

VOR THE 

SCHOLAR'S CAREFUL CONSIDERATION AND ATrSNTK»9. 



Knowledge is the chief distinction between wise mbn 
and fools ; between the philosopher and the savage. 

The common and necessary transactions of business can- . 
not be conducted with profit or honesty, without the know- 
ledge of Arithmetic. " ~ 

He who is ignorant of this science must often be the 
dupe of knaves, and pay dear for his ignorance. 

Banish from your mind, idleness and sloth, frivolity and 
trifling ; they arp the great enemies of improvement. 

Make study your inclination and delight ; set your hearts 
upon knowledge. 

Accustom your mind to investigation and reflection ; de- 
termine to understand every thing as you go along. 

Commit every rule accurately to memory, and never real 
satisfied until you can apply it. •"*— — 

As much as possible do every thing yourself; one thing 
found out by your own study, will be of more real use than 
twenty told you by your teacher. 

Be not discouraged by seeming difficulties ; patience and 
application will make them plain.. 

Endeavor to be always the best scholar in your class, 
and to have the fewest mistakes, or blots, in' your book. 

" The wise shall inherit honor, but shame «hall be the 
promotion of fools.'* 

A2 
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EXPLANATION 

or tfn 

SEVEKAL CHARACTERS EMPLOYED FOR THE SAKE OP 
BREVITY, m THIS TREATISE. 



=Two parallel lines, signifying equality: as, 100 cents= 

1 dollar ; that is, 100 cents are equal to 1 dollar* 

-f SifflMfying morej or addition: as, 6+4=10; that is, 6 
and 4 added make 10. This character is called Plus. 

— ^A single line, signifying lessj or subtraction : as, 6—4= 
2 ; that is, 6 less 4 is equal to two. This character is 
called Minus. 

X Signifying Multiplication: as, 2 X 4=8 ; that is, 2 mul- 
tiplied by 4 is equal to 8. 

-rSigiufying Dimsion: as, 6-t-3=2 ; that is, 6 divided by 
3 13 equal to 2. 

:; : Signifying Proportion:^ asy 2 : 4 :: 6 : 12 ; that is, as 

2 is to 4, so is 6 to 12 ; or, that there is the same propor- 
tion between 6 and 12, as there is between 2 and 4. 

>/ or >/ Signifying the square root of the number before 
which it is placed : as, ^64=8 ; that is, the square root 
of 64 is 8. 

5^ Signifying the cube root : as, ^64=4 ; that is, the cube 
root of 64 is 4. 

A Vinculum, or chain : denoting the several quanti- 
ties over which it is placed, are to be considered as one 
simple quantity 
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WESTERN CAIXrULATOHU 



PART i. 
ARITHMETIC IN WHOLE NUMBERS. 



ARimifETic is the art, or sci«:ice, of computing by num- 
bers, and is generally divided into five }^nncipal parts, or 
primary rules : viz. Numerati(»i, Additio^ SuUracti<Mi, 
Multiplication^ and Division. 



IBBCnON X. 

OF NUMERATION. 



NuMBKATioif (or, as it is often called. Notation) is the art 
of expressing any given or supposed number, by the ten 
following characters : 0, 1, 2, 3, 4, 6, 6, 7, 8, 9. The 
first of these is called a cipher, the rest are termed digits or 
figures. 

Th(»e nine digits are divided into three periods, three in 
each period. Tlie first period includes units, tens, and hun- 
dreds. The second period includes thousands, tens of thou- 
sands, ^ndreds of thousands. The third period includes 
millions, tens of millions, hundreds of millions. 

Nine,— The cipher is mIm called nought and «era. They are all 
Arabic characters. D,gitzedby(^OOgle ' 






8 IfUMERATlOlf. 

The relative value of each period, and the different fig- 
ures io each period, may be learned from the following 

TABLE- 

3d period. 2d period. 1st period. 




9 



8 












9 


8 


7, 










9 


8 


7, 


6 






' 


9 


8 


7, 


6 


ft 






9 


8 


7, 


6 


5 


4, 




9 


8 


7, 


6 


5 


4, 


3 


9 


8 


7, 


e 


6 


4. 


3 2 


9 


8 


7, 


6 


6 


4, 


3 2 



1, 

After the forggoing table, with the preceding definitions 
and explanations, are well explained by the teacher, and 
accurately coi^mitted to memory by the pupil, let him next 
proceed 

To write Numbers^ 

Observing carefully the following 

RULE. 

Write down first, the given sum, in such figures as ex- 
press its value, and then supply the deficiencies therein with 
ciphers 

AppUeaHoiu 

Write dawn in figures thefoUowing numberg. 

1. Sixteen. 

2. Forty-nine* 
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ADDITION. 9 

8. Three hundred and eighty-five. 

4. Two thousand six hundred and ten. 

5. Sixty-four thousand, five hundred and thirty -six. 

6. Two hundred and tifly-three thousand, ei^t hundred 
and forty-two. 

7. Five miltions, six hundred thousand and six. 
6. Ninety millions, three hundred and five. 

9. Bight hundred and twenty-nine millions, six thousand 
and two. 

Write d<fum in words at length the followiftg mmt : 
5, 17, 35, 458, 6829, 72348, 384721, 2683200,-60678024. 

Numbers are also expressed by ^letters, and are called 
nuTnerai letters^ or Roman numbers. Thus, 

12.3456 7 8 9 10 11 20 30 
I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XX, XXX,. 

40 41 50 60 70 80 90 100 200 500 1000, 
XL, XLI, L, LX, LXX, LXXX, XC, C, CC, D, M. 

When a letter of less value stands before one of a greater, 
it diminishes, but when placed after, it increases, the value 
of the greater. 



SECTION 2. 

OF ADDITION. 

Addition is of two kinds, w«. Simple and compound. 

Simple addition teaeheth to collect two or more numbers 
of the same denomination into one sum : as, 6 dollars and 
4 dollars, make 10 dollars. 

'RcTLE 1. Write the Hifierent numbers in the giv^a sum in 
such a manner, that the units may stand under units, thi) 
tens under tens, the hundreds under hundreds, &c. till tlM 
whole is set down. 

2. Begin with the column of units, and add it into om 
sum, carrying to the next column, one for every ten, anc 
set down the remainder directly underneath : proceed in the 
mamicr from tons \o hundreds, &c. till all is finished. 
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10 ADDITION. 

Prove the work by reckoning downwards as well as up- 
wards, and if the amounts be equal the work is right. 

EXAMPLES^ 



Dollars 


Yards 


Feet 


2465 


2. 468256 


3. 647502434 


4832 


348928 


661048260 


-6143 


764182 


050276398 



13440 added upwards. 



13440 added downwards. 



4. 258335091 5. 


237680923 


6. 910S88746 


138097653 


423315687 


213536978 


573217809 


098172635 


321325687 


532458976 


523516533 


978562318 


532175633 


653213563 


321807553 


249753290 


327865309 


213587921 




7. 5643218624 


8. 4 


9. 6856789436 


135940536 


45 


40500428 


42006302 


456 


36491 


9580469 


4567 


2849653210 


550214 


45678 


• 540 


32651 


456789 


^906 


4168 


4567890 


3458000 


324 


45678901 


300 


68 


456789012 


9 


4 


4567890123 


35 




10. 3683678048934 


11. 


505536210486 


2864948946406 




376891345613 , 


8498649476828 




7652485674i« 


^5646280568245 




684720476828 


6421424678427 




852134567812 


367815^96862 




236889634567 


7654584964859 




335678902345 


' 
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Application* 

1. Add 135+23+16+2060 + 8000674 + 6. ' 

^»w. 8011804. 

2. Add one hundred and twenty-niiae, six hundred and 
fifty-four, eight thousand and seventy, ten thousand, €ind 

' four millions. Ans. 4018853. 

3. If I have received 125 dollars from A, 286 from B, 
29 &om C, 072 from D ; how much have I recdved hom 
all four? Ans. 1112* 

4. Bought 60 barrels of flour from one man for 480 dol- 
lars, 75, barrels from another for ,675 dgllars, 220 from an- 
other for 2200 dollars, and 126 from another for 1386 dol- 
lars ; -how many barrels of flour had I, and, how much did 

they cost me 1 Ans. 481 barrels, and cost 4741 dolls. 

5. A farmer raised in one year 297 bushels of ^heat, 
125 of rye, 764 of corn, 127 of barley, and 245 of oats ; 
how many bushels did he. raise in all ? Ans. 1548. 

6. Add one thousand two hundred and nine, four hun- 
dred and seventy-six, eight thousand and seventeen, three 
millions, one hundred and nineteen thousand, two hundred 
and twenty-one together. Ans. 8128923. 

' 7. James was born in the year 1811 ; in what year will 
he Le 21 years old? Ans. 1832. 

8. A father bequea.thed to his 5 sons the following stims, 
viz : to George he gdve 3560 dollars, to Williairh 3240, to 
Samuel 2850, to Henry 2555, and to Thomas 2226 ; how 
much did he bequeath in all ? Ans. 14431 dolls. 



SECTION 3. 

OP SUBTRACTION. 

StvnukCTiov is eiUier simple or coin[K)and. 
Simplb subtraction is the taking a less number from a 
greater, and thereby finding thedimnmce. 

RULE. 
Place the le&x number under the greater, with units under 
iuikB> tens undei tens, 6lc* ; begin with the units, and talie 
the iiaider figure *5pom the upper, and then proceml with t le 
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13 SUBTRACnOll. 

lens, 6tc^ in the same manner. But if the under f^re is 
the .greatest, then suppose t«i added to the upper tigure, and 
tako the lower from that number, carrying 1 to the next 
place. Or, take the jower figure fix>m 10 and add the uf^per 
one to the remainder. 

PfiOOF. 

Add the wmvundfar to the less numbe^r, and that will equal 
the greater. 



From 4408752^ 
Take 234521173 



Rem. 212354123 



Proof 446875296 

From 76542189768 
Take 32478127130 



BXAKPLBS. 



From 86250732493. 
Take 87014921872 



R^n. 49265810621 



Proof 8625073^493 

From 5417630912 
Take 27096470 



From 90621247680 
Take 34567892000 



From 100000000 
Take 09999999 



ApplicaHon. 

1. What was the age of a man in the year 18i8, who 
was bom in 1777 ? Ans. 41 years old. 

2. A merchant owes 5648 dollars, and pays thereof 3460 ; 
how much is yet to pay? Ans. 2188 dolls. 

3. D having on hand 1260 barrels of Hour, sells to A 
320, and to B 435 ; how many barrels are yet unsold ? 

Ana. 505 barrels. 

4. From six thousand take, six hundred, and tell what 
remains. Ans» 5400. 

5. Suppose a boy had 145 cents given Eim at one time, 
75 at another, and 40 at another ; and he gave 35 cents for 
a penknife, 25 for a slate, 64 for paper, and 30 for apj les ;. 

*\\' many cents has he left ? Ans. ,106 csats. 
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MULTtPLlCATION. 13 

^ SECTION 4. 

OF MULTIPLICATION. 

Multiplication is either simple or compound. 
Simple multiplication is a compendious way of adding 
^ numbers of the same denomination into one sum. 

The number to be multiplied, is called the nmltiplicand. 
The number multiplied by, is called the multiplier* 
The amount produced, is called the products 
The multiplier and multiplicand are often called factors* 

MULTIFLICATION /TABLE. 



This table must be committed to memory, with great care 
and accuracy, till it can be used without difficulty or hesita-. 
lion by the scholar. 

Case 1. 
When the multiplier does not exceed 12. 

RULE, 
Place the multiplier under the multiplicand ; units umier 
units, and tens under tens, and then multiply as the table 
directs, takmg cai'e to carry 1 for every 10. 

EXA3IPLES. 

46274963 24639576 3676432568 
2 4 8 



92.5^9920 
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16 MULTIPLICATION. * 

Case 4. 
When there are ciphers at the right of one or both the 
factors. 

RULE. 

Omit them in the operation, but annex them to the [Hreduct . 

BXAHPLE. 

1. Multiply 240 by 20. 24.0 

2,0 

48.00 An$. 4800 

2. 3600 by 400 14400QO 

3. 44000 550000 24200000000 

4. 663000 60000 39780000000 

NUe, When the multiplier is 10, the product will be ibund by ttdd 
tn? one cipher to the multiplicand ; if 100, add two ciphers ; if 1000 
wad three ; &c. - 

EXAMFLX. 

1. Multiply 200 by 10 Ans. 2000^ 

2. 462 100 46200 

3. 879 1000 879000 

Application, 

1. A gentleman owes 25 laborers 1^ dollars each ; how 
much does the whole come to ? Ans. 375 doUs. 

2. A saddler owes his journeyman for 43 days' work, ai 
125 cents per day ; how much'dpes he owe him in all ? 

Ans* 53 dolls; 75 eta. 

3. A merchant buys 440 yards of muslin at 32 eents p«r 
yard ; how much does the whole cost? Ans, 140 dolls. 80 c- 

4. A farmer sells 60 bushels of wh^t at 125 cents per 
bushel ; 40 bushels of rye at 85 cents ; 34 of corn at bO 
cents ; how much is he to receive for each, and how much 
does the whole amount to 1 

Ans. 75,00 cents for the wheat, 34,00 cents for the rye 
17,00 cents for the corn ; and tho. whole amounts to 126,00 
cents, or 126 dollars. 

5. A dollar is equal to 10 dimes, and a dime is eqiial lo 
10 cent^ ; how many dimes and cents are there in 100 dol- 
lars? Ans. 1000 dimes, and 10,000 cents, 

6. How. many panes of glass are theie in d house thai 
•"has 32 windows, 20 of which have 2,4 lights each, and the 

rest have 18 each T Ans. 696 panes. 
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DIVISION. n 

7. What sum is equal to 7525 multiplied by 125? 

Ans. 940625. 

8. A has 250 dollars, B has three times as many, atid C 
has four times as many as B ; how many dollars have B and 
C each, and how many have they altogether 1 

Am. B has 750 dolls. C. 3000 dolls, altogether $4000. 



* SECTION 5. 

OF DIVISION. 

Division is either simple or compound. 
Simple division is finding how often one number is ooi* 
tained la another of the same name, or denomination. * 
The number given to be divided, is called the dividend. 
The number given to divide by, is csdled the divisor. 
The result, or answer, is called the quotient. 

Case 1, 
When the divisor does pot exceed 12. 

RULE. 

Find how often the divisor is contained in the first figure 
or figures in the dividend, under which set the result, if any 
remain, conceive it as so many tens added to the next figure, 
and then proceed in the san^p manner. 
' Division is proved by multiplying the quotient by^he di- 
visor, and adding the remainder, if any : the amount will 
equal the dividend. 

EXAMPLES. 

Divmr 2)465782alS ,8)672245139 4)4756894344 



Quoti^t 232&9119 
2 



Proof 46578238 



224081713 



672245139 



5)97036142 8)37846210 



12)64381259 



6)3824966 7)46825486 9)829746381^ 
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Case 2. 
When the divisor exceeds 12. 

RULE. 

Begin with as many of the first figures in the dividend as 
will contain tFie divisor. Try liow often the divisor is con« 
tained therein, and set the resuU in the quotient. — Subtract 
the product of the divisor multiplied by the quotient figure 
from the dividual above, to this remainder annex the next 
Tigure in the dividend for a new dividual, and so proceed till 
all the figures in the dividend are brought down. 

Note. A dividual is when one or more figures of the dividend, (m the 
operati<»i of long division) are divided separately from the rest 

EXAMPLES. 



DiTideod. • 

Divis. 42)9870 (235 Quot. 


41)94979 


(2316 


84 42 




82 


41 


147 470 


■ • 


129 


2316 


126 940 


proof. 


123 

67 


9264 


210 9870 


94956 


210 




• 41 


23 rem. 


, 




269 


94979 pr. ^ 


4 




246 








23 Rem. 


«. Divide 29687624 by 64 Aru. 463869 and 8 ReMk 


4. 47989536926 


785 


65291886 


715 


6. 4917968967 


2359 


2084768 


1255 


6. 5374608 


671 


8009 


569 


7. 19842712000 175296 


113195 


81280 


S. . 6704392 


108 


62818 


43 




^ Case 3 






When the divisor is the exact 


amount of any two fiictort 


ia tlie table. 








■ 


RULE. 




> 


Divide the given sum 
Uent by the other. 


by any 


one of these, 


and the quo 
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DIVISION. 1^ 

BXAMPLB. 



Divide 9870 by 42. 

6)9870 

7)1645 



235 Ans. 

Case 4- 
^Vhen one or more ciphers stand on the right of the divisor* 

RULE. 
Omit them in the operation, cutting off from the right of 
the dividend as many figures, taking care to annex them to 
the remainder. 

EXAMPLE. 

1. Divide 2564 by 200. 

2.00)-25.64 ^ 



12 1 Rem. 
64 

Quot. 12 164 Rem. 

2. Divide 87654 by 600 Ans. 146 54 Rem. 

3. 28347 • 80 354 27 

4. 137000 1600 85 1000 

Note. When the divisor is 10 the quotient will be had by cutting off 
one figure from the ri^ht of the dividend, when the divisor is 100 cut 
•fr two figrures, when it is^lOOO cut off three, figures, &c. When the 
figures cut off from the right of the dividend are digits, they are to be 
conndered as so much of a remainder. 

EXAMPLE. 

I. Divi(te 6640 by 10. 

1.0)564.0 Ans.ije4. 



2. Divide 25654 by.* 100 Ana. 256 54 Rem. 

3. 876029 1000 876 29 

4. 800000 10000 80 — 

Application* 
1. Several boys went to gather nuts, and collected 4275 ; 
wiien they had divided therri, each had 856; how many 
boys wiere in company ? ^'4^*'- ^* 
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20 Divisioir. 

2. If 2072 app\e trees were planted in 28 rows, how 
many would there be in each row ? Ans* 74. 

8* If 45000 dollars were divided among 75 persons, ho^ 
many would each ope receive ? Arts. 600. 

4. Into how many parts must I divide the number 8164- 
•o that each part may be 27, leaving the remainder 10 ? 

Ans. 302. 

5. There is a certain number, to the double of which if 
you add 12, then 5 times that sum will equal 150 ; what is 
that number. Ans* 9. 

6. A father dying, left 13440 dollars to be divided among 
his 6 sons in the following manner, mz, to the eldest one- 
fourth part, to the second one-fifth, to the third one-^xth, to 
the fourth one-seventh, to the fifth one-eighth, and to the 
youngest the remainder ; what was each son's share ? 

Ans. 1st 3360, 2d 2688, 3d 2240, 4th 1920, 
5th 1680, 6th 1552 dolls. 

7. What number^ if multiplied by 72084, will make 
6190048? Ans. 72. 

8. A, B, and C, engage to do a piece of work for 228 doll* 
which together they accomplish in 40 days : now it was 
previously agreed that A should have 10 cents per day more 
than B, and BIO cents more than C ; what was each man's 
share? Ans. A 80, B 76, C 72 doUs. 

9. A man oil counting his money, found he had an equal 
number of half eagles, (5 dollar pieces) half dollars, and 
quarter dollars, and that the whole amounted to 1437 dol- 
lars 50 cents ; how many pieces of each kind had he ? 

Ans. 250 of each kind. 

10. The crew of an armed ship, consisting of the cap- 
tain, mate, and 40 men, took a prize worth 4550 dollars — 
now it was agreed that the captain should have 6 shares, 
the mate 4, and each seaman 1 share ; what did each one 
receive? Ans. The capt. 546 dolls, the mate 364, and 

each seaman 91 dolls* 

As but ffew examples are given under each of the foregoing rules, it 
is recommended that every teacher add as many similar ones, as may 
be found necessary to make the pupil well acquamted with their appti 
catkm, and both expert and accurate in working such questiom as 
-properly belong to these rules. Every experienced teacher is weB 
aware that until this knowledge is obtained ty the scholar, every at- 
tempt at any thing farther is only a'^waste of time and money. Wim 
this knowUdge is once acquired, the future progress of the scholar wiD 
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oe pleasant and rapid. Tlie teacher will then be justly rewarded for his 
labor and trouble in this part, by the approbation of parents, and th* 
grratitude of his scholars, who will have acquired the necessary qualifi- 
eations (accuracy and expertness) for the great variety of studies and 
avocations in future life, which require the aid of arithmetic and math* 
ematics. 



PART IL 
A.RITHMETIC IN MIXED OR COMPOUND^ NUMBERa 



SECTION L 

FEDERAL MONEY 

Is so called from its being the generakcurrency establish- 
ed by the Federal; or United States' government, and is justly 
considered superior to every other kind of currency now in^ 
use for its simplicity and plainness. 

Standard weight as eatabtisb- 
ed by law. 

Rb denominations arCy dwU gr. 

10 Mills make 1 Cent 

10 Cents 1 Dime 1 

. 10 Dimes or 100 Cents 1 Dollar 17 

10 Dollars 1 Eagle 11 

i Eagle 5 

From this table it will readily be seen, that addition, sub- 
traction, multiplication, and division of federal money may 
be performed as if they were whole numbers. It will also be 
seen that to reduce any number of mills to cents, it is' only 
necessary to point, or cut off the last figure, as 100 mills 
= 10,0 cents f ar^ cents in the same way to dimes, as 100 
cents=10,0 dimes, and dimes to dollars, as 100 dimes=10,0 
dollars, and dollars to eagles, as 100 dollars— 10,0 eagles; 
and also that eagles may be brought to dolls, and dolls, to 
dimes, &c. by adding a cipher to csRch one, as 10 E.= 100 
dolls.==1000d.r= 10000c.— lOOOOTTm. 

In all calculations in federal money, according to com- 
mon custom, it is usual to omit the namw of eagles* <ymes. 
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and imite, and only to reckon by cWlars and cents ; the 
eagles being considered as so many 10 dollars, the dimes as 
so many 10 cents, and the mills as fractional parts of the 
cent. See the following 

• TABLE. 




Dolls. 

1,25 cents 
34,12 and a fourth cents 
456,25 and a half cents 
8264,75 and three-fourth cents 
Nate, 1. In addition, subtraction* multiplication, and division of 
federal money, if the sums are dollars only, the anjount, remainder, 
product, or quotient, will be dollars; but wheij the sums consist of 
dollars and centis, or cents only, the two first right hand figures arc 
cents, and all Ihe rest are dollars. 

3. When fi-actions of cents are used according to the above table, 

every four of them make one cent : in adding, or subtracting these, 

• we carry one for every four; and in multiply ini*, the upper figure, calfod 

the numerator, is to be multiplied by* the muHi^er, and divided by the 

lower figure, called the denominator. 

EXAMPLES OF ADDITION* 

E d d cm D c 

25,6,4,8,2 5675,25 

24.7.6.2.4 2386,63 

63.8.1.3.5 3972,80 
92,2,3A« 7285,75 . 



D c 
53258,754 
93620,33i 
30176,56j 
!?7532,85 



206,4,5,8,7 



E d d cm 
83,6^,3,5 
82,9,3,7,5 

50,7,1,6,0 



SUB13RACTION. 

D C 

653980,25i 
328768,3li 



D c 
365328,851 
288605,814 
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£dd cm 

23,6,3,5,7 

3 


MULTIPLICATIOH. 

D c 

2637,25 

6 


B e 
68t8,76i 



70,9,0,7,1 






Eddcm 
2)63,3,8,6,2 

31,6^3,1 


OIVISIOK. 

D c 
5)3632,75 


D c 
8)82750,33 



Promiscuous Questions. 

1. Add 25 eagles, 62 dollars, 8 dimes, 75 cents, and 5 
mills. Ans. 3J3d 55c 5m. 

2. A person deposited at bank 1055 dollars in notes, 260 
dollars in gold, 3650 dollars in silver, and 2,50 cents : how 
much is the amount? Ans. 4967d 50c. 

3i Bought a barrel of sugar for 39 dollars 87i cents, a 
bag of co^ for 22 dollars 18} cents, and a pound of tea 
for 2 dollars 12^ cents ; how much do they all cost? 

Ans. 64d IBjc. 

4. Bought goods to the amount of 645 dollars 95} cents, 
4d4 paid at the time of purchase 350 dollars ; how much re- 
mains to be paid ? Ans. 295d 95}. 

5. A man lent his fHead 1000 dollars, and received at 
sundry payments, first 160 dollars 25 cents, second 285 
dollars 66 1 cents, third 300 dollars 28} cents ; what remains 
yet to be paid? ^n*. 253d 79f c* 

6. What is the product of 102 dollars 19* cents, multiplied 
by 120? * Ans. 12262d 80c. 

7. AVhat will 16 barreb of floor amount to, at 4 dollars 
50 cents par barrel ? Ana. 72d. 

8* How mudi will 132 pieces of calico come to, at 1*/ 
loilats 37^ cents^a piece? Ans. 2293d 50c. 

9. What is the quotient of 6022 doUais 50 cents, divided 
ty5? . Aim. 1204d 50c. 

10. A butcher bought 18 beef cattle for 252 dollars 90 
oents; how much did lie pay for each? Ans* 14d Ode 

11* Bought 45 yards of linen for 22 dollars 50 centt, 
what was Ae price of one yard? Ans. ftOcts. 
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12, If-25 men expend 15555 dollars 50 cents in the erec- 
tion of a bridge, how much has each one to pay, if the 
'shares are equal ? Ans. 622d 22o 

. Having treated of federal money separately^ inasmuch as it reqnireB 
to be welt understood, seeing it is the general currency in the United 
States; we now proceed to the other parts of mixed numbers, or as they 
are frequt^ntly termed, divers denominations. * 



SECTION 2. 

OP COMPOUND ADDITION. 

Compound Addition is the collecting together, and thereby 
ascertaining the amount of several quantities, of divers de- 
nominations. 

RULE. 

Place the numbers in such a manner, that all of the same 
denomination may stand directly under each other, then be- 
ginning with the lowest denomination, add as in whole num- 
bers, carry at that number which will make one of the next 
greater.; set down the remainder (if any) €md so proceed tiil 
all are added. 

Phoof as in simple addition. 

ENGLISH MONEY. 

The denominations are, povnds, shillingSy pence and fitT' 

things, and are 

Thus v£ lued : 

4 farthings (marked qr.) make 1 penny (marked) d» 

12 pence 1 shilling «. 

20 shillings 1 pound £. 





PENCIS 


TABLB. 




TABLB OF SHILLIlfOS. 


d. 


«. 


d. 


S. 






£. s. 


20 pence make 


1 


8 


20 


»hi11mgs 


make 


1 00 . 


30 .... 


2 


6 


30 




, , 


1 10 


40 








3 


4 


40 








2 00 


50 , 








4 


2 


50 








2 10 


60 . . 








5 





60 








3 00 


70 








5 


10 


70 








3 .10 


80 








6 


8 


80 








4 00 


00 








7 


6 


90 








4 10 


too 








•8 


4 


100 








5 00 
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eOMK)UN0 ADDITION. S5 

EXAMPLE* 

£. «• d. £% ^. £2. qr. £. «. ^. ^. 

12fJ6 11 8 85678 II 9 i 2368 17 5 i 

9462 8 4 87562 18 7 | 3969 19 11 i ■ 

8215 40 6 63497 15 10 i 9386 14 €1 I 



£.13934 10 6 



rfiOy WEIGHT. 
This weight is used for jewels, gold, silver, and liquors. 

T%e deaondnations are, pounds, ounces, pennyweights, and 
grains. 

Thus valued. 
24 grains {gr.) make . 1 pennyweight dtct. 



<\f pennyweigr 
12 ounces 


lis . . 1 ounce 
. . . 1 pound 

EXAMPLES* 


Ife. 


wO* 02* dvot* gr» 
4 10 15 16 
8 6 10 11 
6 14 28 


Ih, 0%. dwU gr. 

5 8 11 16 
9 10 15 21 

6 11 18 17 


lb, oz. dwt, gr, 
4 6 17 11 
9 6 12 9 

18 11 19 28 


20 8 1 2 



AVOIRDUPOIS WEIGHT. 

This weight is used (br heavy articles generally, and at*. 
metftb but gold and silver. 

Tie denominaHons are, tons, hundreds, quarters, pounds 
' ounces, cmd drams. 

Thus valued. , 

Id drams (dr.) make - ... 1 ounce oz* 

16 (Ninces 1 pound lb* 

38 pounds ...... 1 quaitcr qr. 

4 quartan, (or 112 lb,) . . 1 hundred cie<* 

90 hundreds 1 ton 71 

C 
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7'. ctfft. 
10 16 
15 11 
85 8 
18 15 



J5XAMPLES. 
oz. dr, T. cwt.*qr. Ih. oz, dr. 

9 12 866 12 S 19 11 10 

15 12 9 537 19 1 23 8 9 

638 10 2 21 12 & 
887 19 3 27 15 15 



^. lb. 
2 24 



3 19 13 13 
1 14 10 8 



APOTHECARIES' WEIGHT. 
This weight is used by apothecaries in mixing medicines, 
t "t they buy and sell by avoirdupois. 

The denominations are, povnds, ounces^ dramsy scrupleM^ 
and grains. 
Thus valued. 

20 grains (gr^) makq ... 1 scruple <c. or 9 

3 scruples 1 dram dr» 3 

8 drams • 1 ounce at* ^ 5 

12 ounces 1 pound Ih. ' ft 

EXAMPLES. 

lb, oz» dr. so. gr. lb. oz. dr. sc. gr* 

' gr 5 2 1 16 17 6 7 2 14 

3 11 7 2 19 80 3 2 1 16 

6 8 6 1 12 85 10 3 2 6 

5 2 4 2 9 36 6 2 1 15 



CLOTH MEASURE. 
By this measure, cloths, ribands, &c. are measure^. 
ITie denominations are, Ells French, Ells Englii^ iSfft 
Flemish^ yards, quarters, and nails.. 
ThvLk valued. . ^ 



4 nails (na.) make 


. . . 1 quarter 


qr. 




4 quarters 


. 


. . . 1 yard 


»d. 




3 quarters 


, , 


. : . 1 KU Flf'mish 


E,FL 




5 quarters 




... 1 Hll English 


is.m. 




6 quarters 


• ► 


... 1 Ell Frond) 

EXAHFOSS. 


E.Fr. 




Vd. qr. na. 


£f.>7. 


qr. na. E. Fr. qr. tid. 


E. En. gr. 


m 


56 2 2 


80 


2 3 16 4 2 


8» '4 


3 


86 1 3 


18 


12- 17 5 1 


S3 9 


? 


33 3 2 


36 


2 1 80 2 2 


!»• » 


1 


38 2 1 


36 


2 I 13 3 3 


.81 iO 







* 
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COMPOimD ADDITION. Wl 

TX)NO MEASURE. 

By tWs, lengths and distances are measured. 

The denomitujUion^ are, degrees, leagues, miles, fiirlongs, 
poles, rods or perches, yards, feet, inches, (tnd harley' 
corns* 4^ 

Thus estimated. 

d barleycorns (he) make^ 1 inch in. 

12 inches 1 foot ft 

3 feet 1 yard yd, 

5i yards (or 16^ feet) • 1 rod, pole, or perch P. 

3 miles 1 league L. 

360 degrees make a circle, or the circumference of the 
earth. 
A hand is a measure of 4 inches, and a fathom of 6 feeU 

EXAMPLES. 

deg' m. y»r. fQ, yds, ft, in. be, L,' M, fur, yds: ft, in. 

50 30 5 15 2 2 9 2 5 2 6 75 2 11 

60 25 7 12 4 1 10 1 3 1 4 95 1 9 

75 352 92281 21 3 15 2 8 

20 55 6 8 1 1 11 2 1 2 5 200 1 6 



LAND MEASURE. 
By this the quantity of land jg estimated. 
"The denominaiions are, acres, roods, perches^ yards, and 

' • , M' \ 

Thus rated. 

9 feet (ft.) makte .- .^ . . . 1 yard yd. 

80i yards . .*...*. . . 1 perch P. 

40 perches 1 r<x^<i '^; 

4 roods {or 160 perches) . . 1 acre A, 
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A. R. P. A. R. P. A. R. P. 

25 3 20 265 2 15 246 3 29 

83 1 16 375 1 29 762 1 12 

33 2 34 860 3 39 * 632 2 11 

68 1 39 ^32 2 201^ 357 3 20 



CUBIC, OR SOLID MEASUttE, 

By this, wood and other solid bodies are estimated. 

The denomnatums arCy cords, tonsy yardsyfeety and titdke* 

Thus rated : 

1728 inches (in.) make ... 1 foot ft, 

27 feet ....... 1 yard yd. 

40 feet of round timber, or ) , . m 

50 feet of hewn timber ^ i ton r. 

128 feet 1 cord ear. 



EXAMPLES. 



Co. 


A 


in. 


T. 


A 


in. 


T. 


ft^ 


m. 


4 


112 


1260 


6 


39 


1384 


23 


12 


14fiD 


6 


84 


1500 


2 


26 


526 


68 


45 


1600 


8 


127 


1700 • 


. 8 


18 


260 


82 


49 


1700 


5 


'63 


403 


3 


12 


1100 


96 


18 


50 



TIME. 

This relates to duration. 

The^denondnations are, yearsy moniks, tceeksy day$y hotan, 

minutes, and seconds. 

The relative differences are these. 

60 seconds (sec.) make ^ . • 1 minute mL 

60 minutes ........ 1 hour ^ k. 

24 hours 1 day , * d. 

7 days 1 week' 10. 

4 weeks 1 month Jf. 

12 months, 52 weeks, or 365 > . , ^ 

days and 6 hours \ * ^^^ '^ 

.'^Air T^ ^^ ^®"'' accordtngr to the mcMt *»»aet ili riiiiL 11 

lwn»365day8, 5 hours, 48 minutes, 57 seconds. . - 
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Tk* number of days in the 13 ealentbtr months^ ie iku$ fimnd: 
Thtrty days are in September, 
April, June, and November ; 
February hath twenty-eight alone, " 
And all the rest have thirty-one. 
Note. Every fourth year is called bissextile, or leap-year, in whieb 
Febmary has twenty-nine nJays. 

^ EXAMPLES. 

F. M. da. h. mi. sec. V, dm. k. mi, sec 

22 10 25 16 34 55 4 350 15 19 .5 

34 6 16 20 48 33 2 268 13 64 38 

46 9 13 23 59 69 6 350 22 50 50 



MOTION. 
This relates to lTie measure of citcles. 
J%e denominations are, circles, (or revolutions) signs^ de- 
grees, minutes, and seconds. 
The relative differences are, 
60 seconds {sec) make - 1 minute mt. or ' 

60 minutes - - - - 1 degree deg. or * 

30 degrees - - - . - 1 sign tig. 

12 Bigns (or 360 degrees) 1 circle 

EXAMPLES. 

^g" ^g* ^*- ^^c, dg* ^ ' " 

2 24 48 58 3 20 30 40 

2 29 59 69 2 25 35 45 

3 21 20 20 3 2a 38 58 



LIQUID MEASURE. 
This is used for measuring wine, spirits, cider, beer^&c. 
The denominations are, tuns, pipes or butts, hog^eada, bar* 
r^y gallons, quarts^ pints, and gUls. 
Thus estimated. 
4 gills (gi.) make • - 1 pint pt. 

2 pints . - - • 1 quart qt. 

4 quarts - - - - 1 gallon gal. 

63 gallons - - - - 1 hogshead ^ khd. 

2 hogsheads - . - l pipe, or butt pi. bi 



2 pipes (or four hogsheads) 1 tun T. 

NaU. By a law of Penns^ 
16 ftlloos mafce a half barrel 



NaU. By a law of Pennsylvania, 32| gallomi make m barrel,\ii4 
irrei. 



C 2 
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BXAMPLES. 

T. hhtLgal. qt. jd. T. hkd. gaM/ 

4 3 53 2 1 24 2 33 

6 2 25 3 1 19 3 54 

8 1 62 1 1 . 34 1 60 



DRY MEASURE. , 

This is used Ibr measuring grain, salt, fruit, &c. 
The denominations are, biishels, pecks, quarts, and pints* 

Thus estimated. 
2 pints {pt.) make - - 1 quart qt, 

8 quarts - - -. - 1 peck P. 

4 pecks (or 32 quarts) - 1 bushel 6v« 



6u. 


P. 


qt. 


25 


2 


4 


36 


3 


6 


34 


1 


2 


78 


2 


7 





EXAMPLES. 








bu. P. qt. 


bu. 


P. 


qt. 


256 3 6 


34156 


3 


7 


243 1 6 


2003 


1 


2 


468 3 1 


950 


3 


6 


584 2 7 


4809 









SECTIONS. 

OF COMPOUND SUBTRACTION. 

CoMjpotTND Subtraction is the taking a lesser nundier 
from a greater, of divers denominations, and thereby findit^ 
llie difference. 

RULE. 

Set down the lesser number under the greater, as in com- 
^und addition. Then beginning with the lowest number, 
subtract as in subtraction of whole numbers : when . tbe 
lower number is greater than the upper, take it from «6 
many of that denomination as will make one of the grattor, 
and to the remainder add the upper number, set dowa tbe 
unftunt and carry one to the next, and so proofed ^1 atl-^ffi 
subtracted. 
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PROOF. 
Add the remainder to the lower line, 

. BXAMFIiES. 

£. Si dr. qr. T. cwt, qr, lb. oz. dr. 

From 25e 15 6 i From 246 15 2 18 11 6 
Take 129 12 8 | Take 89 16 1 24 8 16 



Rem. 127 2 9 J 




Proof 256 15 6 i 

mi. fur. P. ft. in. 
From 250 ,4 24 10 6 
Take 125 6 30 5 XO 


be. 

I 
2 




D. h. mi. 9€c. 
From 325 18 30 24 
Take 236 20 45 50 








From 6 16 32 29 
Take 3 . 24 16 48 









bv. , P. qt. pt. 
From 204 2 6 1 
Take 150 3 2 



T. hhd. gal. qt. pt. 
From 50 2 45 2 1 
Take 20 3 60 3 



A. R. P. 

From 1658 2 10 
Take 1249 8 >4 



Promiscumts Questions in Compound Addition and 
Subtraction. 

1. A merchant bought five pieces of linen, c(Mitaining as 
follows: No. 1, 36 yards 3 quarters 2 nails; No. 2; 46 
yards 1 quarter 3 nails ; No. 3, 48 yards 2 quarters 1 nail j 
No. 4, 52 yards 3 nails ; No. 5, 64 yards 2 quarters ; how 
many yards were in all ! Ans* 2^1 yds. 2qr. Ina. 

2. Sold 5 head of beef cattle, at the following prices, viz : 
the first for 61. 2s. 4rf. the second for 5Z. 10*. d^d. fhe third 
for 71. the fourth for 81. lOs. 6d. the 5th for 91. 2s. 6d. and 
received. 22Z. 10s. 6d. in ready payment, and a note for the 
remainder ; how much did the cattle cost, and for how much 
was the note given ? 

Ans. The cattle cost 367. 6». Hd. and the note wai^lbf 
13/. 15*. lid. 
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3. A silversmith bought 26lb. 9oz, lOdwt, of silver, and 
. wrought up 18lb* l6dwU lOgr, how much has he left f 

Ans. eib. 8oz. iMwU 14gr. 

4. A physician bought 6lb. lOoz. 6dr* 2«c- (apothecaries' 
weight) of medicine, and has used Alb. 5oz. Adr, l9C* Xlgr^ 
what quantity has he yet remaining ? 

Ans, 2lh> box. 2dr. Osc. Sgr. 

5. William was bonv>n the 15th day of January, 1816, 
at 6 o'clock in the morning, and Charles was born on the 
20th of March, 1817, at 9 in the evening ; how much older 
.d William than Charles? Ans. 1 year, 2nio. 6d. 15h. 

fi An innkeeper bought four loads of hay, weighing as 
loilowing, viz. first load, 19 hundred 2 quarters and 14 lb. 
second load, 16 hundred 3 quarters 18 lb. tlrfrd load, 22 
hundred and 24 lb. fourth load, 24 hundred and 1 quarter • 
how much hay in all ? Ans. 4 tons 2 hundred. 

7. From a piece of broadcloth which at first measured 
65 yds. I sold to A 5J yds. to B 6^, to C 7f , to D a quafi 
tity not recollected, and to E just half as much as to D ; on 
ZAeasuring the remainder, I found there was 20^ yds. left ; 
how many yards did D and E each receive 7 

Ans. D 10, and E 5 yds. 

8. A wine merchant bought 1 pipe 2 hhds. and 3 qr. 
casks of wine, each 26 galls. ; of these he sold 1 hhd. and 

^4f. casks ; he also found that the pipe had leaked 17 gsdls. 
the remaining hogshead 11, and the cask 5i ; how many 
gallons did he buy, and how many had he left 1 

Ans. Bought 330 galls, left 181i fsdls. 

9. Bougft 4 pieces of cloth, the two first measured 9 Elli 
Fr. 3 qr. 2 na. each, and the two last 8 Ells Fr. 2 qr. 3 na. 
each, of these I sold 40 J yards ; how much have Ileft t 

■Ans. 13 y. 2qr. 2Qft. 



SECTIONS 

OF COMPOUND MULTIPLICATION. 

~i 

Compound Multiplication teaches to multiply any ppep 
quantities or numbers of divers denominations. 

» Case 1. ' „' 

When the multiplier does not exceed 12. 
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COMPOUND MULTIPMCATION. 3S 

RULfe. 
Begin by multiplying the lowest number first, as in inte- 
gers ; divide the product by that number which will make 
one of the greater. Set down the remainder, if any, and 
carry the quotient to the next number. 





£. 8. d. 
24 10 6 


KXAMPLES.. 

qr. T. avL qr. 
i 48 14 1 
2 


lb. oz', dr. 

4 12 11 

3 




2)49 1 1 
24 10 6 

OP. dwt* gr, 

4 11 11 

5 








i Proof. 




14 


bu, pc» qt. 
24 3 7 

8 


hhd, gal. qt. pt, 

26 48 3 1 

11 




8 


24 6 34 

8 


yds. ft. in. be. 
24 2 8 2 
6 


A. R. P. 

89 3 26 
9 




btu 

48 


pc.qt. 
3 6 

11 


d. h. . mi. sec. 

84 19 38 15 

9 


Y. jn. w.d. 

125 8 3 4 

12 




I. 
.2. 

;i. 

4, 


AfpUeation, 

£. 8.d. 

5 yards of cloth at 2 6 4 
9 ' do» At 12 \}\ 

11 bushels of flax-seed at 12 91 

12 do. clover-seed at 2 4 2} 


£. 8.d. 

Ans. 11 11 8 
10 2. 84 
7 8i 
26 10 6 



Case 12. 
When the jnultipHer exceeds 12, uut is the exact producl 
of «iiy two factors in the tabic. 
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EXAHPLE8. 

12 8 6 i by 
3 


iac=8x6 


87 


5 


6 I 

6 





84 COMPOUND MULTIPLICATION. 

RULE. 
Multiply the given sum by any one of these, in the 
iMurner as above, and the product by the other. 



Multiply 



223 13 4 i 
Application, 

1. Multiply 4r. Sctct Iqr. 16lb. 80s. lOdr. by 36. 

Ans. 150 T. 2cwt. Iqr. lib. 6o«. Sdr. 

2. 1201. 6«. 9d. by 24. Ans. 288SZ. 2$. Od. 
8. 24 r. 4ctr^ 2qr. lib. by 48. 

' Ans. 1162T. I9cwt. Oqr. Ott. 

' Case 3. 
When the multiplier is not the exact product of any two 
factors. 

RULE. 

Multiply as in the last case, by any two factors that will 
come the nearest to the maltiplier, but less ; and add for the 
deficiency. 

EXAMPLES. 
bv. pc, qt. 

Multiply 12 2 4 by 17 

4x4 + 1 = 17 



50 


2 
4 


202 
12 


0=16 
2 4= 1 



214 ^ 4 17 
9. Multiply HD. 4^. 12mi. fysec. by 29. 

Ans. 2^1 D. I A. 50fm. 
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COMFOUND DIVHHQM. 9i 

Case 4. 

When the multiplier exceeds the product of any two fee- 
lers in the tahle. 

RULE. 

Multiply by the- units figui*®, as in case 1 , and set down 
the amount; agaki' multiply the given sum by the figure of 
tens, and that product by 10, and place thjs amount under 
the iirst ; again multiply by the figure of hundreds, and the 
product by 10 and 10, which set down under the other pro- 
ducts — in the same way for thousands, by three tens, &c. 



EXAMPLES. 



s, d. 
Multiply 2 6 by 245 
5 



12 6 first, or units product 
6 second, or tens do. 
25 third, or hundreds do. 



- 2 6 
4 

10^0 
10 

5 



2 6 
2 

5 
10 



Ans. 30 12 6 total. 

£. s. d. 

2. Multiply 14 6 by 240 

3. 12 3 117 

4. 1 2 . 6 275 



2 10 
10 

25 



£. 8. d. 

Ans. 174 

130 » 3 

809 7 6 



SECTION 5. 

OF COMPOUND DIVISION. 

Compound Division, teaches to divide any sum or quan- 
tity of divers denominations. 

Case 1. 
- When the divisor does not exceed 12. 

RULE. 
Divide the highest, or leiKhand denomination; if any re- 
mains, multiply by that number which will reduce it to Hie 
next highest, add this protluct to the second, then divide as 
uelbrc, ancj so .proceed till all are divided. 
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W OOMTOUND DIVISION. 

Pboop— By compound multiplication. 

EXAMPLES. 

£• 8. d.qr. £. 8. d, qr 

2)465 10 6 i 3)563 15 4 i 

Quotient 232 15 3 i 
2 



Proof 465 10 6 i 

r. cwU qr. lb. 

6>91 16 1 14 



* 


yd8. 
' 5)960 


ft. in. 
I 9 


w. d. 
10)30 6 


A. nd. 8€c. 
18 48 50 



T. hhd.gal. qt. 
8)468 1 48 3 



Case 2. 

When the divisor is the exact product of any two factors 
in the table. 

RULE. 

Divide first by one as abovd, and the quotient^by the 
other. 

* EXAMPLES. 

6)224 12 6 by 30=6X6 



5) 37 8 9 



Quotient 


7 9 9 


£. 

2. Divide 134 

3. 984 

4. 474 


*. d. 

18 8 by 44 

.00 144 

72 



<£• 8. d* 

Ans. 3 14 

6 16 8 

6 il 8 



Case 3. 



When the divisor. bi not the exact product of any two fac- 
tors in the table, or exceeds thena. 

RULE. 
Divide the highest denomination in the given sum, in the 
siune manner as in case 2, of whole numbers; reduce thi 
niiuiinder, if any, to the next lower denomination, adding il 
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COMPOUND DIVISION. ' « 

lo the number of the same dencmnmation in the ghrefi sum | <li- 
vide this in the same manner, and so proceed till all are divided. 

EXAMPLES, 

1. Divide 264Z. 10«, l^d. by 25. 

25 ) 2642. lOs. Ihd. ( 102. lU 7^ Aiu. 
25 

20 

25)290(11 
25 

"40 
25 

15 
12 

25)187(7 
175 

I2 
4 

25)50(2 
50 
£, 8. cL £, 'a, <L 

2. Divide 409 13 9 by 345 Ana. 13 9 

3. 232 4 9 524 8 iffj 

4. 3236 12 ^ 654 4 1^ llj 

5. 13^ 8 68 1 18 10 
Promiscuous Questions, for exercise y in the foregoing rules 

of Compound Addition, Subtraction, MuUipKcation and 
Division. 

1. What is the value of 672 yards of linen at 25. 5d. per 
yard? - Ans. 81 Z. 4a. 

2. A goldsmith bought 1 1 ingots of silver, each of which 
weighed 4lb, loz. I5dwt. 22gr. how much do they all 
weigh? Ans. ^5lb.7oz.l5dwt.2gr. 

3. Bought 8 loads of hay, each weighing 1 ton 2 hundred 
3 quarters 16 pounds; how much hay in all? 

Ans. 9 ton 3 hun. 16lb. 

4. Divide 9 ton 3 hundred' 161b. into 8 shares. 

Ans. 1 ton 2 hun. 8qr. 16lb. 

5. Bought 15 tracts of laud, each contaming 300 acres 
'2 roods and 20 perches ; what is the amount of the whole ? 

Ans. 4509 aci-es 1 qr. 20 rods. 
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86 COMPOUWD DIVISION. 

6. Divide a ti-ict of land containii^ 4509 acres 1 rood 
and 20 perches equally among Id persons; what is each 
one^s share 1 Ans. 300 acres 2 roods 20 perches. 

7.' Bought 179 bushels of wheat for 201 dollars 87i eta. 
what is it per bushel ? Ans. 1 doll. 12^ cents. 

8. If a man spends 7 pence per day, how much will it 
amount to in a year? Ans* 101. I2s. lid. 

9. What is the value of 1000 bushels of coal at lOi cents 
per bushel? Ans. 105 doUs* 

10. Bought 135 gallons of brandy at 1 dollar and 62^ 
cents per gallon, which was sold for 2 dollars and 5 cents 
per ^Uon ; required the prime cost, what it was sold for, and 
the gain? Ans. prime cost 219 dolls. 37^ cts. 

sold for 276 dolls. 75 cts. gain 57 dolls. 37i cts. 

11. If 27 cwt. of sugar cost 47Z. 125. lO^d. what cost 1 
cwt.? % Ans. IZ. 15a. did. 

12. Suppose a man has an estate of 9708 dollars, which 
he divides simong his four sons : to the eldest he gives |, and 
to the other three an equal share of the remainder ; what is 
the share of each ? 

Ans. eldest son, 3883 dolls. 20 cents, other sons, each 
1941 dollars 60 cents. 

13. A dollar weighs 17 dwt. 8gr. what will 45 dollars 
weigh at that rate ? ^ns. 29oz. 

14. An eagle of American gold coin should weigh lldwt. 
Ogr. — now 150 were found to weigh SAoz. Idtvf. 20gr. how 
much was this over or under the just weight ? Ans. Sgr. over. 

15. What cost 2i cwt. of sugar, at 13 cents 3 mills per 
pound ? ' ^ Ans. 37 dolls. 24 cts. 

16. A merchant deposited in bank 35 twenty -dollar notes, 
. 63 eagles, 284 dolls. 642 half dolls. 368 qr. dolls. 256 

twelve and a half cent pieces ; he afterwards gave a check 
to A for 560 dolls, and another to B for 820 dolls. ; what 
sum has he still remaining in bank ? Ans. 679 dolls. 

17. A merchant bought a, piece of broad cloth containing 
^6 yards, at 4 dolls. 66 cts. per yard ; of this he found 4 
yards were so damaged that he sold them at half price ; 8 
yards he sold at 5 dolls. 50 cents per yard : on the whole 
piece he gained 29 dolls. 56 cents ; at what rate did he sell 
the reminder? Ans. 6 dollars per yard. 

18. Five travellers, upon leaving a tavern m the morning, 
.ound they were charged 12i cents each for their boi» 4 

' ihnis that sum for thoir svnywr and fe|J^ <^b5§lC^"^ '^*'' 



REDUCTION. W 

liquor among them all, 26 cents each for hay ; the remain- 
der of their bill, which amounted to 6 dollars^ was for oats 
at 2 J cents per quart ; how many gallons of oats had they, 
and how much had each man to pay ? 

Ans, 8| gallons ; each paid 120 cents. 

19. A laborer engaged to work for 75 cents per day, 
working 8 hours each day, or 8 hours for a day's work ; but 
being industrious he worked 12 hours 25 minutes each day 
for five days, and then II hours 30 minutes for 9 days more ; 
what sum is he entitled to receive for his services 1 ' 

Ans. 15 dollars 62 cents 3 mills -f 

26. If 26 hhds. contain 1534 galls. 1 qt. and 1 pt. of 
brandy, each an equal quantity, how much is there in each 
hogshead? Ans. 61 galls. 1 qt. 1 pt. 

21. If a man do 114 hours 45 minutes' work in 9 days, 
how long did he work each day? * Ans. 12 A. 45mi. 

22. Divide 180 dollars among 3 persons A, B, and C ; 
give B twice as much &s A, and C three times as much as B. 

( A 20 dolls. 
^ Ans.lB 40 
f C 120 



SECTION 6. 

OF REDUCTION. 

Reduction is the changing of numbers from'^one denomi- 
nation to another, without altering their real value. Thus, 
1 "dollar, if reduced to cents, will be 100 cents, which in 
their real value are equal to 1 dollar : or, 3 feet reduced 
to yards, is one yard, which is stilJ the same length as the 

RULE. 

If the r^uction is from a higher to a lower denomina- 
lion, multiply ; but if from a lower to a higher denomina- 
tion, divide by as many of the next less as make one of the 
greater ; adding the j)arts of the same denomination to th€- 
product as it descends ; and setting down the remainders as 
it ascends. 

Reduction ascending, and descending, mutually prove each 
f;tlM*r. 
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The Dollar of Spain, ) 
Sweden, or Denmark, J 
An English Shilling, . 
A Pistareen, .... 

All other gold 


3 


(gold.) 
A Johannes^ . . . 
A half Johannes, . . 
A Doubloon, . . . 
A Moidore, .... 
An English Gumea, . 
A French Guinea, 
A Spanish Pistole, 
A French Pistole, . . 


s 

2 - 


A TABLE of the Weight and Value, of Coins as they jmss in the respective States of the 
Union, with their Sterling, and Federal Value* 


17 8 

3 18 
3 11 

coins, of 


O 


*^ )^ c;i c;i o o o 00 ^ 
4». o oi o S nii o o^ 


standard 
freight. 


4 6 

10 
10} 

equal fineni 


O 

o 


ooH-t-«H-«w»— wb: 
oooooooo^- 


Sterling 
Money 

of 
Great 

Britmn. 


6 

14 
12 

336, at 89 cen 


o 
o 

OD ' 


tOtS^QDOODOoS-'* 
OOOiOOOOOA. 


Mi 
till 


8 

1 9 
1 7 

is per dwt 


o 

OD 

CO 


QD O S ^ QD 5 »*^ QD ?» 

OOOOOOOO?- 


JVeir York 
and 

Carolina. 


7 6 

18 
1 6. 

. and silver a 


o 

00 


^ 00 K 5! oi 5 o o ?» 

ooooeoio©?- 


a" ©.§ ■a 2 

1 i|.l 


4 8 

1 
11 

t 111 cents 


o 


oo^-H-«>-«c*w*»^h> 

•^QDh-»H-*QD000 5« 
OSOOiCDOOOCji- 


South 
Carolina 

and 
Georgia. 


1, 

0, 2 2 2 
0, 2 

per oz. 


o 


i*^.*- J^P-^ cop i^ 
Oi-^OiOi 0:00^ ?- 


Kagle.^ % 
DolU. I 
Dimes ^ -*• 
Cents. 2 
MWa. i J? 



yCaOOgk 



^EDucnow. 
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A TABLE ^ Uher PitrHgn Cwm^ ^c. wtt& ikm mdm in Fe^kiml 
Moneyt as estaMUhcd by a late act of CongretM. 



Pound Sterling 
Pound of Ireland . 
Pagoda of India 
Tale of China 
Millrce of Portugal 
Ruble of Russia . 
Rupee of Bengal . 



E. d. d, e, m. 
4, 4 4 4 
4, 1 
1, 9 4 
1, 2 4 
1, 2 4 
0, 6 6 
0, 5 5 



E^d,d.c»m, 

The Guilder of the 

U. Netherlands 0, 3 9 
Mark Baneo of Ham- 



burg 
Livrc Tttrnois of 

France 
Real Plate of Spain 



0, 3 3 5 

0, 1 8 5 
0, 1 



MONEY, 

Cents are reduced to pence by subtracting one-tenth of 
their number* Pence are reduced to cenb by adding one- 
ninth of their number. 

Pence are to cents as 9 is to 10, and to mills as 9 to 100. 
This only applies where the dollar passes at 7s. 6d. or 90 
pence. ^ 

1. Reduee 100 cents to pence. 

10) 100 cents 
10 

90 pence. Ans. 

2. Reduce 90 pence to cents. 

9)90 pence 
10 

100 cents. Ans* 
8. Reduce 125^ lOs. ^id. to farthings. 
125Z. 10s. 6id. 
20 



2510 shilling 



80126 pence 
4 



120506 farthings. 

4. Reduce 120506 farthings to pounds. 

Ans. 1252. lOs. 6id. 

5. Reduce 260 'cents to pence. Ans. 2244. 

D2 
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Ik Redkiee 4601. 19«. ed. to cents. 

Ans. 128263^ cents. 

7. Reduce 4658 pence to pounds. Ans. 19Z. 86. 2d. 

8. Reduce 648 pence to cents. Ans. 720 cents. 

9. Reduce 720 cents to pence. Ans. 648 peace. 

10. .Reduce 24235 half-pence to pounds. 

Ans. 501. 9s. 9^4. 

11. Hqw many pounds, Pennsylvania currency, in 216 
Fren^ crowns 1 Ans. 891. 2s. 

12. In 29L I7s. how many c^its and dollars ? 

Ans. 7960 cents — 79 dolls. 60 cts. 
1^ In 37 5Z. Pennsylvania curreQcy, how many dollars.? 

Ans. 1000 dolls. 

Note. To bring pounds (Pcnn. currency) to dollars, multiply by 8 and 
divide by 3 ; and dollars to pounds, multiply by 3 abd divide by 8. ^ 

TROY' WEIGHT. 

1. Reduce 115200 grains to pounds. Ans. 20L 

2. Reduce Z9lb. to grains. Ans. 172800^. 

3. Reduce 45648 pennyweights to ounces. 

Ans. 2282oi8. 8dwU 

4. Reduce AJJb. 8oz. \bdwt. 20gr. to grains. 

Ans. 27260^ 

5. Reduce 27260 grams to pounds. 
Ans. Alb. 8oz. I6du>t. 20gr. 

6. In 24 spoons, each weighing 8dwt. Qgr. how many 
t Ans. A752gr. 

AVOJRDVPOIS WEIGHT. 

1. Reduce 3 tons to pounds. Ans. 67201b. 

2. Reduce 2867200 drams to tons. . Ans. 5 tons. 
8. Reduce 5 tons to drams. Ans. 2867200dr. 
4. In 6 barrels of flour, each weighing Icwt. Sqr. Low 

many pounds? ^fw. 1176/^. 

6. In 16cwt. 2qr. 14/6. how many pounds? 

Ans. 18621b. 

6. In a Joad of hay weighing 2876Z6. how many hun- 
dreds? Ans. 25cwt. 2qr. 20lb. 

APOTHECARIES' WEIGHT. 
I. Re^ce Iblh. to scruples. ^ Ans. 4d20«c 
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2. Ib a bottle coataining 3|6. of foalonuil, how mimy 
grains 1 Ans. l'7280gr. 

3. InU^lb. of drugs, how many parcels, each 16 ilrams 1 

Ans. 15 parcels. 
4* In 676000 grams, how many pounds ? 

Ans. I0(ylb. 

CLOTH MEASURE. 

1. Reduce 250 yards to nails. Ans. 4000 naib- 

2. In 8642 nails, how many Ells English ? 

Ans. 432 Ells E. 2 nails. 

3. In 324 Ells French, how many yards ? 

Ans. 486 yards. 

4. In 16 bales of cloth, each measuring 36 Ells Flemish, 
how many yards? . Ans. 432 yards. 

LONG MEASURE. 

1. Reduce 260 miles to inches. 

Ans. 16473600 inches. 
. 2. Reduce 11* miles 7 furlongs 38 perches 2 yards 2 feet, 
to barley-corns. Ans. 2280060frc. 

3. Reduce 1267200 feet to geographical degrees. 

Ans. 4 degrees. 

4. Reduce 3 leagues 2 furiongrllO yards 1 foot 5 inches, 
to inches. '. * Ans. 590057 inches. 

5. How many inches will reach round the world, at 60 
miles lo a degree ? Ans. 1368576000 inches. 

LAND MEASURE. 

1. Reduce 25 acres to perches. Ans. 4000 perches. 

2. Reduce 176000 perches to acres. 

Ans. 1100 acres. 

3. A tract of land containing 640000 perches is to be 
tiivided i^ito 400 equal shares ; how many acres will be in 
each share ? Ans. 10 acres. 

4. In 10 acres, how many square inches ? 

Ans. 62726400 inches. 



CUBIC, OR SOLID MEASURE. 
1. Reduce 3200 feet of wood to cords. 



Ans. 25 cords. 
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44 tlEDUCTKHI. 

2. In 20 tons of square timber, how many feet ? 

Ans, leOO feot. 
8. In ^0- tons of round timber, how many inches ? 

Ans. 2073600 inches. 
Ntte, The cubic feet of any circular body, such as grindstones, &^ 
\» found in tJic following manner. Add halt' the diameter to the whole 
diameter ; multiply the amount by the aforesaid half^ and this product 
by the thickness; this will give the contents in cubic inches; divide 
these by 1728, and the quotient will be the cubic feet 

4. In a grindstone 48 inches diameter and 6 inches thick, 
how many feet ? 

48 diameter 
24 half do. 

72 

24 

144 

1728 
6 



1728 ) 10368 ( G cubic feet Ans, 
10368 



5. In a millstone 4 feet 6 inches diameter, and averaging 
18 inches in thickness, how many cubic feet ? 
54 • 

27 



81 

27 




5G7 
162 




2187 
18 




17496 
2187 




1728)39366(22 feet 1350 inebeik 
3456 


' 4806 
3456 




1350 
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TIME, 

1. Reduce 8 weeks 2 days 6 hours 20 4fninutes, to minutes* 

Arts. 83900 minules. 

2. Reduce ten years to seconds. 

Ans. 315576000^3ec. 

3. How many days since the commencement of the 
Christian era to the present time, 1823 ? 

Ans. 665850 days 18 hours. 

4. How many seconds in a week ? Ans. 604800 sec. 

LIQUID MEASURE, 

1. Reduce 4 tuns to pints. Ans. 8064 pints. 

2. Reduce 4032 pints to hogsheads. Ans. 8 hhds. 
8. Reduce 38 hogsheads to pints. Ans. 19152 pints. 

' DRY MEASURE. 

1. Reduce 78 bushe's 3 pecks 7 quarts to pints. 

Ans. 5054 pints. 

2. Reduce 2196 pints to bushels. Ans. SAbu. Ipc. 2qt. 



PART m. 

DECmAL ARITHMETIC. 

Decimal Arithhetio is a plain and easy method of dis^ 
covering the value of an unit, or one, divided into any given 
number of parts. Thus, if 1 dollar is divided into 10 equal 
parts, any one of these parts will be one-tenth, 2 will be 
two-tenths, 3, three-tenths, &c. Again, if 1 dollar is divided 
mto a hundred equal parts, any one of these will be one- 
hundredth, 2, two-hundredths, &c. 

The number of parts into which the unit is divided is 
called the denominator^ and any number of these parts less 
flrnn the whole is called the numerator, and which always 
stands over the denominator ; thus, 
2 numerator 
10 denominator 
is read two-tenths ; and these two so placed constitute 
what is termed bl fraction. In decimal fractions, the de- 
nominator can only be an unit; with one or more dphert 
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added thereto ; as j\, ^^^y -^i^^' The numerators of these 
are usually written without their denominators, and are dis- 
tinguished from whole numbers, by prefixing a point called 
the separatrix, as ,5 ,25 ,225. 

Ciphers placed to the right hand of decimals, make no 
change in their value, for fi ,50 ,50Q, &c. are decimals of 
the same value, each being equal to J. But when prefixed 
to the decimal, they decrease the value in a tenfold propor- 
tion. Thus, ,5 ,05, ,005, have the same proportion to each 
other a^ 5, 50, 500, have in whole numbers. 

This is made plain by the following 

TABLE. 
Integers. Deeimdls* 

t " V r- ^ ' ^ 

5 

6 ,5 

6 ,0 6 

6 ,0 5 

50000 ,0 005 

• 600000, 0006 

500000 ,0 00005 



_B5 "5 -S ^ 05 rt ^ 5g «J 



1 s s^ 



.^'gw3'5»i5 •€ 



8 «^^^^^ 



3 § 8 « o^ o.^^ 



[^ 3 5 ,G 



§1 §.^ isssss 






SECTION I. 

ADDITION OF DECIMALS. 

RULE. 
Set down the numbers According to their value, m». — 
units onder units, tenths under tenths, &c. Then luld as 
-in addition of whole numbers, and place the poinf-hi tlie 
^amount exactly undei those in the given sum. 
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EXAMPLES. 

2468,5036 3460000,0000643 

521,0428 460000,000643 

32,0004 3400,3680006 



3021,6468 



3. Add 283,604 + 490006,003276 + 21,05 + 1,2 -f 
6200,3476. Ans. 496512,204875. 

4. Add ,246-|-,ai2 + ,02-f ,6-|-,4134-,5. Ans. 1,791. 

. 6. Add' 26,52 4-225,005 + ,00354-844 + 2,2-1- 300,82ft 
+ ,00005. Ans. 1«97 ,55356. 

6. Add one hundred and twenty-five, and five-tenths, + 
ten thousand, and five millionths,+ fifteen, and seventy-two 
thousandths, + two, and one hundredth. 

Ans. 10142,582005. 

7. Add fivey and four-tenths, + fifteen and four hundredths, 
+one hundred, and four thousandths, + six thousand and 
four hundred thousandths, + ninety -three thousand ^ight 
handiiad and dghty, and four ten thousanckhs. 

Ans. 100000,44444. 



SECTION 2. 

SUBTRACTION OF DECIMALS. 

RULE. 

Set the lesg under the greater, with the points as in addi- 
tion, and plac-e the point in the remainder, in the aanie 
manner. 

EXAMPLES. 

FroVn 6482,50487 From 848,045 From 15,6547 

Take 869,95429 l^akc 162,54936^ Take 7,85 



Rem. 6062^5008 



4. From 45,005 take 23,65482. Ans. 21,35018. 

5. From six hundred and twenty, and two-tenths, take 
wo hundred and two thousandths. Ans. 420,1 uh 
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0. From 5 take«104d8« Am. 4^pe^«8« 

7. From 2 take ,00002. ^ 4n«. l,9M»8. 

8. From sixteen take sUtem theiMWwilba par^> 

AuM. 15,994. 



fiECTION 3. 
MULTIPUCAllON OF DECIMALS. 

RULE. 

Multiply aai in whok numbers, and from the prodixet 
point off as many , on the right-hand for decimals, as there 
ar6 in both the factors. If the whole proctuct should be to6 
few, then must ciphers he added on the lell of the prdduet 
till an equal number is Had. 

EXAMPLES. 

^ Multiply 29,831 24,021 22,2043 

by ,952 4,23 ,12845 



59662 , 72063 1110215 

149155 48042 888172 

268479 96084 666129 



— 444086 

Product 28,399112 101^60883 222043 



2,741120835 



4. Multiply ,885746 by ,00463 Ans, ,00178600398 

6. 158,694 23,15 3673,7661 

6. ,024658 ,00022 ,00000540364. 

7. Multiply twenty-five and four hundredths, by two thou- 
sandths. Ans. ,05008. 

8. Multiply six hundred and forty-five, and three thou- 
sandths, by five millionths. Am. ,008225015. 

Note, The product of any number when multiplied by a decimal 
oniy, will be less than the mukipUcond, in Ihe same proportion •■ the 
multtfriier ia lew than one. 
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MtJl/nPLICATTON OF DEClMALiS. 4^ 

CCOrrRilCTION IN MULTIPUCATIdN OP DECIMALS. 

If only a limited number of decimals is sought for, instead 

of retaining the whole product, obtained by the foregoing 

method, work by the ibllowing 

RULE. 

1. Set the multiplier, in an inverted order, under the 
multiplicand, placing the units figure of the multiplier under 
the lowest decimal place in the multiplicand, that is wished 
to be retained. 

2. In multipljdng, omit those figuires in the multiplicand 
which are on the right of the multiplying figure, but to the 
first figure in each line of the product, add the carriage 
which would arise from the multiplication of the omitted 
figures, carrying one from 5 to 15, 2 from 16 to 25, 3 fron 
26 to 35, &C. Place the first figures in each product di- 
rectly under each other, and add as in addition. 

Note, If yon would be absolutely certain that the last figure retained 
is the neare$t to the truth, work for om place more than you wish to 
retain. 

SXAMPLliS. ** 

1. Multiply 34,6733 by 3,1416, retaining foor decimal 
plmoes in the product. 

84,6733 
61413 uiverted 



1040199 

84673 

13869 

847 

208 



108,9296 Anl 

2. Multiply ,78643 by ,346787, retaining five decimal 
plaoes in the product. 

346787 mthua. ,78543 

34587 inrvrted 787643,0 

24275 23563 

9774 3142 

173 471 

14 55 

1 « 

,27837 Am iJW2*^ 
R 
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M Bivinc^ or oEdUAja 

a. Mttitbly 2d,4ea by 2,34, retainmg tl»ee < 

4. Multiply 1^34^^ by 2»M&, leluimig two (fec^QtMOa. 

Am. 64»,^ 

5. Multiply 3^41592 by 52,7438, retaining four deci 



SECTION 4 
DIVISIQN OF DEX3IMAIJ3. 

RULE. 

DiviDB in the sajpae manner a^ in whole numbers, and 
point off on the right of the quotient as, mapy iigiires fye d% 
cimals, as the <tecimaU in thQ dividend €^<p^ W^ in the 
divisor. When the decimals in the divisor exceed those in 
the dividend, let ciphers be added, to tte <Rviden4» ttU wgr 
equal those in the divisor. And if there be a remaind^ Ifit 
ciphers be annexed thereto, and the quotient carried on to 
^py degree of exactness. 

BXAlCPLBS. 

^0,881 ) 2' ,it991 12 ( ,932 24,021 ) 101,60883 ( 4,28 

;j68479 96084 



155121 55248 

149155 48042 



59662 72063 

59662 72063 

NaU, When the diviaar is 10, 100, 1000, Suu the diviuon is jerfimn. 
Bd by pointhag qff aa Bian]|r %afw in tlie cHftdend fat derfihiili, a* 
there are ciplwn in the diviaor. 

lOi 1685,0 

rhus, 0850 divided by 100> is <68|56 

1000) /6,856 

3. Divide 65321 by 23,7 An^ 2756,16^- 

4. 234,70525 64,25 3,658 

5. 10 ^3 3,3333+ 

6. 9 ,9 . 10 

/. ,00178600398 ,00468 ,88574a 
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i>lVMlOIt or DECBfAUk 



8. D5Wdfe ."sss^eoe 


by 


2,4« 


Aii« ^9468 


9. * ;^5r7898 




,0946d 


d)46 


10. • »(W0162 




,ai« 


,009 



CONTRACTION IN DIVISION OP DECIMALa 

When only a limited nui^ber of decimals in the qiiotieiit 
18 sought for, work by the following 

HtJLE. 

1. Take as many figures only on the left hand side df 
the divisor, as the whole number of figures sought for in the 

quoti^ql^ i«j4 <?^^ <^ff ^^® r^^ 

2. Make each remainder a new dividend^ and for a new 
divisoTy point off one figure continually from the right hand 
of thei former divisor, taking care to bring in the mcrease, 
or carriage of the figures so cut off, as in multiplication. 

Note, When the whole divisor dqe^ net contain as man^ figures as 
are sought for in the quotient, proceed as in common division, without 
cutting off a figure, till the figures in the divisor shall equal the re- 
maining figures required in the quotient, and then begin to cut off as 
above Srectod. 

EXAMPLES. 

1. Divide 14169,2066238^ by 884,672258, retaining 
four decimal places in the q^o^nt, or in all six quotient 
figures. 

8.8.4,6.7.21258)14169,206628851 (8698840. An$. 
1154017 



262903 
?i3Q90« 




82100 
80774 




1820 
1154 




in 

153 




19 ^ 
19 




— 
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St KfiDUCTKK^' OF DEOMAIA 

d. Diride ,07567 by 2,^2467, true to four deoi^ plaoost 
or ^ree tignLfiettBtf figures, the first beiog a dpber* 

2,8.2|467 ) ,07667 ( ,0326. Am. * 
697 

69 
46 

13 
14 

8. Dirlde 6,87341 by 3,74, true to fdur decimal placet. 

3,74)5,37341 (i;4367, An$. 
374 

1633 
1496 

1374 . 
1122 

252 
224 

. :r ■ 28 

28 

. 4. Divide 74,88878 by 1,346787, true to three decbmal 
places. ^'v* 55,198. 

5. Divide 87,076326 by 9,365407, true to three decimal 
places. -A»w- ^>29fr. 

6. Divide 82,68744231 by 2,45, true to two dkscimal 
olaces. -Afw. 13,34. 

7. Divide ,0046872345 by 6,24, true to five dccima 
places. An$. ,00075 

SECTION 5. 
REDUCTION OF DECIMAL& 

Casel. 
Td lednoe a vulvar fraction to a decimal. 

Digitized by VjOOQIC 



REDUCTION ^)F DfiCiMAIA 68 

RULE. 
Annex one or mcKre ciphers to the numerator, mod dbide 
by the denominator; the quotient will be the anawer m 
decimals. 

BXAMFLB. 



1. Reduce ^ to a dechnal. 








4)1,00 




" 




,26 


Ans. 




2, Reduce i to a decimal. 






Am. ,6 


8. * - } to a decimal. 






,75 


4. - i to a decimal. 






,876 


6. - ^*y to a decimal. 






,04 


^' • f J to a decimal. 






,95 


7. - y«5 of a dollar to 


cents. 


,40ctS; 



Case 2. 

To reduce numbers of difl^rent denominations to a decK 
maJ of equal value. 

RULE. 

Set down the given numbers in a perpendicular column, 
having the least denomination first, and divide each of them 
by such a number ais will reduce it to the next name, annex- 
ing the quotient to the succeeding number ; the last quotient 
wul be the required decimal. • , 

EXAMPLE. 



Iv Reduce 17«. S^d. to the decimal of a pound. 

3 

8,75 

17,729166 



4 
12 
20 



,8864583+ Ans. 



2. Reduce 19«. to the decimal of a pound. Ant* ,96 

8. - 3d. to the decimal of a shilling. ,26 

Sd. to the decimal of a pound. ,0126 

Acwt. 2qr, to the decimal of a ton. ,226 

2qr. 14/*. to the decimal of a cwt. ,625 

8^. Sua. to the decimal of a yard. ,9875 
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RKDdCriON or DUClMAiA 


Tb i«daoe« deeimal to its equal vahie tn int^en. 


RULR 
Multiply the decimal by the known 


parts of the integer 


1. Reduce 
in int^;er8> 


EXAMPLE. 

,8864583 of a pound 

,8864583 
20 


to its equivatent value 




9. 17,7291660 
12 


^ 




d. 8,7499920 
4 






qr. 2,9999680 





It is usual when the lefl hand tigure in the. remaimiig 
aecimal exceeds five, to expunge the remainder, and add 
one to the lowest integer. Thus, instead of lis* 8d* 2,999, 
dtc. we may say 17«. 8}d. Ans» 

2. What is the value of ,75 of a pound ? Ans. 15». 

8. What is the value of ,7 of a pouncf troy? 

Ans> Sox. &dtDi. 

4. What i^ the value of ,617 of a cwt. ? • 

Ans. 2qr. 13Z&. 1 oz. 10+^. 

5. What is the value of ,3376 of an acre? 

Ans. 1 rood, 14per. 

6. What is the value of ,258 of a tun of wine ? 

Ans* Ihhd, 2-\-gals> 

7. What is the proper quantity of ,761 of a day ? 

Ans» 18A. 15m. 50,4sec. 
S. What is the proper quantity of ,7 of a lb, of silver ? 

Ans. Soz. Sdwt. 
IV What is the proper quantity of ,3 of a year ? 

Ans. I09d. ISh. 48mt. 

10. What is the difference between ,41 of a day and ,16 
of an hour ? Ans. 9h. AOmi. ASsee. 

11. What i^ the sum of ,17T. 19cw?^ ,17fr. and lib. ? 

Ans. ZcwU 2qr. 15,54{>. 
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Prondscuaus Questions in Decimal Fractions. - 

1. Mirit^ ,09 by ,000. Ans. ,00081. 

2. In ,36 of a ton (avoirdupois) how many ounces ? 

Ans. 12902,402. 
a. What is the value of ,9125 of an ounce troy? 

Ans. I8dwt. Qgr. 

4. Reduce ^^j to a decimaU Ans. ,0127 nearly. > 

5. Reduce 2oz. IQdwL 20gr. to the /lecimal of a pound 
Ifoy. Ans. ,2368 -f nearly. 

6. What is the length of ,1392 of a mile? 

Ans* 1 for. 4 per. 3 yds nearly. 

7. What multiplier wl\ produce the same result, as mul- 
tiplymg by 3, and dividing the product by 4 ? 

. - - Ans. ,75. 

8. What decimal of l^n&t. is 6^ Ans. ,0635714. 

9. What part of a year is 109 days 12 hours? 

Ans, ,3. 

10. In ,04 of a ton of 1»wn timber, how many cubic 
uiches? Ans. 3456. 

11. What is the value of t^ of a dollar divided by 3 ? 

Ans. 6f cents. 

12. What is the value of ,875 of a Mid. of wine? 

Ans. 55 gal. qt. 1 pt. 

13. What divisor, true to six decimal places, will produce 
the same result as multiplying by 222 ? 

Ans. ,004504. 

14. In ,05 of a year, how many seconds, at 365 days 6 
hoiars to the year? An^. 1577880. 

15. What number as a multiplier will produce the same 
result as multiplying by ,73 and dividing first by 8, and the 
quotient by ,25 ? Ans. ,973^. 

16. What is the difiference between ,05 of a year, and ,5 
of an hour ? . Ans. 2w. 2d. l^h. 42m. 

- 17. In ,4 of a ton, ,3 of a hhd. and ,8 of a gallcm, how 
many pints ? Ans. 964. 

18. How many. perches in ,6 of an acre; multiplied by 
fi21 :i4fw. 1,92.* 

19. What part of a cord of timber is 1 cubic inch? 

Ans. ,000004 + 

20. What part of a circle is 28 deg. 48 minutes? 

Ana. ,08. 
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m WmOLE ROUe OF TWttC onAcT 

. PART IV. 
PROPORTIONS. 

This part of arithmetic which treats of proportions la 
very extensive and important. By it an almost innumerable 
variety of questions are solved. It is usually divided into 
three parts, viz. Direct, Inverse, and Compound. — ^The first 
of these is called the Single Rule of Three Directy and 
sometimes by way of eminence the Golden Rule. The sec- 
ond is called the Single Rule of Three Inverse: and the 
last is called the Double Rule of Three. In all these, cer- 
tain numbers are always given, called daia^ by the multipli- 
cation and division of which, the answer in an exact ratio 
of proportion to the odier terms is discovered. 



SECTION 1. 

SINGLE RULE OF THREE DIRECT 

In this rule three numbers are given to find a fourth, that 
shall ha\e the same proportion to the third, as the second 
has to the first. 

If by the terms of the question, more requires more^ or 
less requires Uss^ it is then said to be direct, and belongs to 
this rule. 

In stating questions in this rule^ the middle term most 
always De of the same name with the answer required ; the 
lost term is that which asks the question, and that which ia 
' of the saine name as the demand, the first. When the ques- 
tion is thus stated, reduce the first and third terms to ths 
lowest denomination in either; and the middle term (if com- 
pound) to its lowest, and proceed according to the following 

RTJLE. 

Multiply the second and third terms together, and divide _ 
the product by the first ; the quotient will be the fourth temit 
or answer, in the same name with the second. 
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B^fCSLE RVLE OF THK££ DHOCC^. H^ 

PftOOF. 
Inrert the question, making tlie answer the first term ; the 
result will be, the first term in the original question. 

Nole^ 1. Afler division if there be any remainder, and the quotient 
be not in the lowe^ denomination, it must be reduced to the next less 
denomination, dividing as before, UIl it is brought to the lowest denomi: 
nation, or till nothing remains. 

2. When any of the terms are in federal moneys the operation is con- 
ducted in all respects as in simple numbers, taking care to place the 
•eparatrix befween dollars and cents, according to what has already 
been laid down in federal money and decimal fractions. 

EXABIPLE. 

1. If 8 yarSs of cloth cost 32 dollars, what will 24 yards 
eost^ 

Yds. D. Yds^ D. Yds. D. 

As 8 : 82 :: 24 Proojl As 96 : 24 :: 32 

.24 82 

128 48 ' 

64 72 

8)768 96)768(8 

768 

96 Ars. 

2. When sugar is sold at 12 dollars 32 cts. per cwt. whai - 
will Xtlb. cost? Ans. 1 doll. 76 cts. 

3. What is thejampunt of 8 ewt. of coflfee at 36 cents per 
pound? Ans. 120 dolls. 96 cts. 

4. What will 4 pieces of linen come to, containing 28, 
24, 26, and 27 yards, at 72 cents per yard? 

Ans. 71 dolls. 28 cts. 

5. What will ^cwU 2qr. Bib. of iron comie to at 48 cents 
for 4/6. ? Ans. 61 dolls. 44 cts. 

U- What will 12826. of pork come to at 8 cts. per pound? 

Ans. 10 dolls. 24 cts. 

7. If 9i do2^n pair of stockings, cost 68 dollars 40 cent* 
what will 3 pair cost? Ans. I doll. 80 cts. 

8. If 20 bushels of oats cost 9 dollars 60 cents, what will 
three bushels come to? ^ Ans. 1 doll. 44 cts. 

9. A merchant bought a piece of cloth lor 16 dollars 50 
eent% at 76 cents per yard ; how many yards were there ih 
the piece? Atw. 22 yds. 

10. If nc70t. Sqr. I7lb. of sugar cost 320 dollars 80 cts. 
what must he paid for 6ot. ? Ans. 6 r" "- 
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m aUlOlX RUiX OF TllilKC DI1U£CT 

11. If 9^31 lb. of silver is wortb 97 dv^llars, what is the 
value of l,5o2#? Ana. 1 doll. 25 cts. 

12. If 125,5 acres are sold for 827^ dollars, what will 
4,75 acres cost? Aru. 28 dolls. 75 c^. 

13. If 1,5 galloDs of wine cotit 4 dollars 50 cents, what 
will 1,6 tuns cost? Ans. 1184 dolls. 

14. How many reams of paper at 1 dollar 66 cents, I 
dollar 97 cents, and 2 dollars 31 cents per ream may be 
purchased for 528 dollars 66 cents, of each an equal num- 
ber ? Am. 89 reams of each sort. 

15. When iron is sold for 224 dollars per ton, what will 
1^. lilb. cost? Am. 4 dolls. 20 cts.^ 

16. A nterchant paid 1402 dollars 50 cents for floury at 5 
dollars 50 cents per barrel ; how many barrels must he re- 
ceive? Ans. 265 barrels. 

17. A man has a yearly salary of 1186 dollars 25 cents, 
how much is it per day/? ^ Ana. 3 dolls. 25 cts. 

18. A man spends 2 doUais 25 cents per day, and saves 
378 dollars 75 cents at ^e end of the year, what is his 
yearly salary ? Ans. 1200 dolls. 

19. What will 4T. lOcict. Iqr. I2lb. of hay come to af 
1 dollar 12 cents per cwt. ? Ans. 101 dolls. 20 cts. 

20. How much will a grindstone 4 feet*6 inches diameter, 
^nd 9 inches thick, come to at 1 dollar 10 cents per cubic 
f90t? Ana. 12 dolls. 58 cts. 

21« M' hat will a grindstone 28 inches diameter, and Sfi 
inches thick, come to at 1 dollar 90 cents per cubic foot ? 

Ana. 2 dolls. 26 cts. 

22. At 22Z. 8«. per ton, what will 203T. 9cu>t. Sqr. m. 
•f tobacco come to? Ana. 45582. 3^ 

23. If 850 dolls. 50 cents is paid for 18 pieces of doth 
at the rate of 11 dollars 25 cents for 5 yanls, how many 
yards- were in each piece, allowing an equal number to each 
piece? Ans. 21 yds. 

24. If i2i yards of muslin cost IL 17^ 6d. what is it 
pe» yard? Ans.^. 

25. If a staff 4 ^t long cast a shadow (on level groqnd) 
7 feet long, what is the height of a steeple whose. shacte at 
the same time, is 218 ffeet 9 inches? Ans. 125 feet. 

26. If 4292 doUars 32i cents are paid for 476 acj^ 8 
: roods 28 perches of land, how much is it per acre ? 

Ans. 9 dollais. 

27. If a man's annual income be 1833 dollars, and he 

Digitized by LaOOQ IC 



SliiOU!: HUL& OF ^filH^U^: INVERSE. St^ 

'«q)eDd daily 2 ddiars M cents^ how much will he save at 
the end of the year"? Ans. 551 dolls. 90 cts. 

28. If 321 bushels of wheat cost 240 dollars 75 cents, 
what is it per bushel ,? Ans. 75 cts. 

29. If li yard of cloth cost 2 doUare 50 cents, what will 
1 quarter 2 nails come to ? Ana. 62^ cts. 

30. Bought 3 pip^ of wine, containing 120^, 124, and 
126 J gallons, at 5«. 6d. per gallon ; wha^ do they cost 1 

Ajis. 102Z. Is. lOid. 
81. A sets out from a certain place and goes 12 miles a 
day ; 5 days after, B sets out from the same place, the same 
way, and goes 16 miles a day ; in how many days will he 
overtake A 7 An^. 15 days. 

32. If I have owing \o me lOOOZ. and compound with my 
debtor, at 12«. 6d. per pound, how much must I receive ? 

Ans. 625Z. 

33. If 365 men consume 75 barrels of pork in 9 month?, 
how many will 500 men consume' in the same time ? 

Ans. 10241^ barrels. 

34. How much land at 2 dollars 50 cents [)er acre» must 
te given in exchcuige for 360 acres at 3 dollars 75 cents '^ 

Ans. 540 acres. 

35. If the earth, which is 360 degrees in circumference, 
turns round caa its axis in 24 hours, how far are the inhabit- 
ants at the equator carried in 1 minute, a degree there being 
69i miles? - Ans. 17 miles 3 fur. 



SECTION 2. . 

SINGLE RULE OF THREE INVERSE. 

" If in any given question, more requires less^ or less re- 
quires mor€y the proportion is inverse, and belongs to this 
rule. 

Having stated the question> as in the rule of three direct. 
proceed according to the following 

* RULE. 

Multiply the first and second terms together, and divide 
the product by the third ; the quotient will be the sLiswer, in 
ffim same name as the second. 
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M IIINGLE RnUC OF THREK INV^iSB 

1. If 20 men can build a wall in 12 days, how long wfll 
It require 40 men to build the ^ame 1 

M. d. M. d. M. d. 

A«20 : 12 ;: 40 Proo/ As 6 : 40 :: 12 

12 40 

40 ) 240'( 6 days. Ans. 12 ) 240 ( 20 men. 

240 24 

2. If 60 ^en can build a bridge m 100 days, how long 
will it require 20 men to build it ? Ans. 300 days. 

8. If a wall 100 yards long requires 65 men 4 days, in 
what time would 5 men complete it ? Ans. 52 days. 

4. If a barrel of flour will last a family of six persons 24 
days, how long would it last if 3 more were added to the 
fiimily? Ans. 16 days. 

5. If 5 dollars is paid for the carriage of I act. weight, 
150 miles, how far may 6/W/f. weight be carried for th^ 
tame money ? Atis. 25 miles. 

6. If a street 80 feet wide and 300 yards long, can be 
paved by^ 40 men in 20 days, what length will one of 60 
feet wide be paved by the same men in the same time ? 

^ Ans. 400 yards.. 

7. If a field that is 30 rods wide and 80 in length, con- 
tain 15 acres^ how wide must one be to contain the same 
quantity, that is but 70 rods long ? Ans. 84/2. 4ft. Sj^ih. 

8. If a board be ,75 of a foot wide, what length must it 
be to measure 12 square feet? Ans. 16 feet. 

9. How much cloth 1,25 yards wide, can be lined by 
42,6 yards of silk that is ,75 of a yard wide ? 

Ans. 25,5 yards." 

10. If 10 men could complete a building in 4,5 months, 
what time would it require if 5 more were employed ? 

Ans. 3 months. 

11. In what time will 600 dollars gain 50 dollars, when 
80 dollars would gain it in 15 years 1 J^ns. 2 years- 

12. If a traveller can perform a journey in 4 days, when 
the days are 12 hours long, what tirhe will he require when 
tlie days arc 16 hours long? _ ^ Ans. 3 days. 

13. Suppose 400 m^n in a garrison are supplied witl% 
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SINGL& RULE GF TliREfi INVERSE. #t 

' provisions for 30 days, how many men must be sent out if 
ihej would have the provisions last 50 days ? 

Am. 160 men. 

14. Lent a friend 292 dollars for six months ; afterwards 
[ borrow from him 806 dollars ; how long may I keep it to 
balance the favor ? Ans. 2 months 5 days. 

15. 1200 men stationed in a garrison, have provfsions for 
9 months, at the rate of 14 ounces per day ; how long at 
the same allowance will the same provisions last if they are 
reinforced by 400 men 1 And also what diminution must be 
made on each ration, that the provisions may last for the 
same time ? Ans. 6| mo.-at the same allowance— 

3 J oz, deduction to last for the same time. 

16. If a piece of land 40 rods in length and 4 in breadth, 
make an acre, how wide n\ust it be if it is but 25 rods long? 

Ans* 63. rods. 

17. How much in length that is 3 inches broad, will make 
a square foot ? ' Ans. 48 inches. 

18. if a pasture field will feed 6 cows 91 days, how long 
will it feed 21 cows ? Ans. 26 days. 

19. There is a cistern having 1 pipe, which will empty it 
in 10 hours ; how many pipes of the same capacity will 
empty it in 24 minutes ? / Ans. 25 pipes. 

20. How many yards cf carpeting that is half a yard 
uride, will cover a floor that is 30 feet long and 18 feet wide? 

Ans. 120 yards. 

21. What is the weight of a pea to a steelyard, which 
being suspended 39 inches from the centre of motion, will 
equipoise 20816. suspended at the draught end J of an inch ? 

Ans. 4/6. 

22. A and B depart from the same place, and travel the 
same road ; but A goes 5 (feys before B at the rate of 20 
miles a day, B follows at the rate of 25 miles a day ; in 
what tune, and at what distance, will he overtake A 1 

Ans. 20 days, and 500 miles. 

The fbllowmg mlc, if adopted, will suit for the stating of all questkmt 
in tingle proportion, whether direct or inverse, 

GENERAL RULE, 
Place that number for the third term, which signifies the 
same kind, or thing, as that, which is sought ; and consider 
fi^ether'the number sought will be greater or less ; if great- 

F 
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as JMiNGU: HULE OF TH«BK. 

«r, piace the teast ot the other terms for the first, but i£ less 
place the greater for the first term, and the remaining one 
for the second. 

Multiply the second and third terms together, and diyide 
the product by the first; the quotient wUl be the answer 
required. 

EXAMPLES. 

1. If 80 horses plow 12 acres, how many will 40 horses 
plow in the same time ? 

h, h, acr* 

Direct Proportion, 3() : 40 : : 12 

12 

30)480(16 acres. Am. 

2. If 30 horses plow 12 acres in 10 days, in haw many 
days will 40 horses plow the same quantity ? 

k. h. D. 

Inperse Proportion, 40 : 30 : : 10 

10 

40)300(7,5 days. Ans. 

3. If 800 soldiers in a garrison have provisions sufficient 
for 2 months ; how- many must depart that the provisions 
may last them for 5 months ? Ans. 480. 

4. iJought a hogshead of Madeira wine ^or 119 dollars, 
nme gallons of which leaked out ; what was the remainder 
sold at per gallon, to gain 12 dollars on the whole ? 

'Ans. 2 dolls. 42i + cts. 

6. If 225 pounds be carried 612 mik«*for 20 dollars, 
how many pounds may be carried 64 miles for the sanoe 
money t Ans. 1800^. 

6. If 87 dolls. 50 cents be assessed on 1750 dolls, what 
Is the tax of 10 dolls, at the same rate ? Ans. 50 cts. 

Promiscuous Questions in Direct and Inverse Proportion. 

1. Suppose a man travels to market with his wagon 
loaded, at the rate of 2i miles an hour, and returns with ii 
empty at the rate of 3i miles an hour ; how long will he be 
in performing a journey, going and returning, to a place 
123 miles distant I Ans. 84^ hours. 
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SI*\Gif; RULE OF THREE. i^$ 

2. A lent B 1000 doUars for 189 days, without intere&t 
how long should B lend A H50 dollars to requite the favor ? 

Ans. 20O|| days. 

3. Bought 14 casks of butter, each weighing Icwt. Iqr. 
Alb. at 12 dollars 60 cents per cwt. f what did they come to, 
and how^much per lb. ? 

Ans, 226 dolls. 80 cte. whole cost ; 11 cts 2^ m. per lb. 

4. Sold 4 chests of tea, each weighing Icwt. Oqr. I4lh* 
the first for 80 cents per lb. the secx)nd for 00 cents, the 
third for 1 doll. 5 cents, and the fourth for 1 xiolL 26 cents ; 
how many pounds of tea were there, what was the average 
price, and what did the whole xjome to ? 

Ans. 504/ft. — average 1 doll. — come to 504 dolls. 

5. When flour is sold at 2 dolls. 24 cents per cwt* what 
will be the first cost of one dozen of rolls, each weighing 6o»* 
allowing the bread to be in proportion to the flour, as five is 
to /bur? Ans. 6 cents. 

6. If a merchant bought 270 barrels of cider for 780 dol- 
lars, and paid for freight 37 dolls. 70 cents, and for other 
charges and duties* 30 dolls. 60 cents; at what must he sell 
it per barrel to gain 143 dolls. Ans. 3 dolls. 67^ cts. 

7. If half a ton of hay was equally divided among 80 
horses, how much must be given to 7 ? Ana. Sqr. lAlb. 

8. Suppose the circumference of one of the larger wheals 
of a wagon to be 12 feet, and that of one of the smaller 
wheels 9 feet 3 inches ; in how many miles will the smaller 
wheel make 1000 revolutions more than the larger? *• 

Ans. 7 m. 6 fur. 34 yds. 1 fl. 7|-\ in. 

9. If a man perform a journey in 18 days, when the days 
are 15 hours long, how many days will it require to per- 
form the same journey when the days are only 12 hours 
long? Ans. 22i days. 

10. A merchant bought a piece of broadcloth meeisuring 
42i yds. for 191 dolls. 25 cents | 15 yards of this being 
damaged, he sells it at two-thirds of its cost ; the residue he , 
is willing to sell so as to gain 1 doll, per yard on the whole 
piece; at what rate must he sell the remainder? 

Ans, 6 dolls. 86/i- cents per yd. 

11. If 60 yards of carpeting will cover a floor that is 30 
feet long and 18 broad, what is the width of the' carpeting? 

Ans, 3 feet. 

12. if a piece of 4and be 40 rod? in length, how wide 
must it be to contain 4 arnRs'' Ans. 16 rods. 
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18* Suppose a laise wheel, in mill work, to contain 70 
dogs, and » smaller wheel, working in it, to contain 52 cogs; 
in how many revolutions of the greater wheel, will the les- 
ser one gain 100 revolutions ? Ans* 2f86^, 

14. The number of pulsations in a healthy person is, say 
70 in a minute, and the velocity of soutid tlirough the air is 
found to be 1142 feet in a second : now I counted 20 pulsa- 
tions between the time of observing a flash of lightning from 
a thunder cloud, and hearing the explosion of the thunder ; 
what was the distance of the cloud ? 

Ans. 3 m. 5 ftir. 145 yds. 2| ft. 

15. A merchant bought 5 pieces of cloth, of different 
qualities, but of equal lengths, at the rate of 5, 4, 3, 2, and 1 
qoll. per yd. for the difierent pieces ; the whole came to 532 
dolls. 60 cents ; how many yards did each piece contain ? 

Ans. 35i yds. 

16. What principal will gain as much in 1 month, as 127 
dollars would gain in 12 months? Ans, 1524 dolls. 

17. If a pair of steelyards be 36 inches in length to the 
centre of motion, the pea 6 lb. and the draught ~end i inch 
in l^igth, what weight will they draw ? Ans, 860 lb. 

16. Supposing the above steelyards would only draw ftO 
Jb., what is the length of the draught end t 

Ans. 2 incb'ss. 

19. If 1 yard of cloth cost 2 dolls. 71 cts. If mills, what 
will 67 J yards come to at the same ratel 

Ans. 183 dolls. 4 c, 6i m. 

20. If a man's income be 16*. 5d. l^Vy^r. per day, what 
is it per annum ? Ans. dOOZ. 

* 21. How many pieces of wall paper that is 3 qrs. wide- 
and 11 yards long,* will it require to paper the_ walls df a 
room that is 25 feet long, 15 wide, and 104 high, allowing^a 
reduction of ^^ for doors and windows? Ans. 10^. 

22. The length of a wall Taemg tried by a measuring line, 
appears to be 1287 feet 4 inches ; but on examination the 
liifie is found to be 50 feet 10^ inches in length, instead of 
50 feet its supposed length ; required the true length of the 
wall ? , Ans. 1309 feei 10^ J inch. 

23. If a dealer in liquors use, instead of a gallon, a mea- 
sure which Is deficient by half a pint, what will be the tru<' 
measure of 100 of these false gallons? Ans. 93| galls. 
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SEGTIGN 3. 

THE DOUBLE RULE OF THREE. 

The Double Rule op Three/ or as it is often called, 
Ck>inpound Proportion, is used for solving such questions as 
have five terms given to find a sixth. ^ In all qucstiSns be- 
longing to this rule, the three first terms must be a supposi- 
Hon^ the two last a demand. 

RULE FOR STATING. 

1. Set the two terms of the supposition, one under the 
other. 

2. Place the term of the same kind with the answer 
■ought in the second place. 

3. Set the terms of the demand, in the third place, ob- 
serving to place the correspondent terms of the supposition 
and demand in the same line. Consider the upper and lower 
extremes, with the middle terms, separately, as in the single 
rule of three ; if both lines are direct^ then the question will 
be in direct proportion ; but if either lines are inverse, then 
will the question be in inverse proportion. 

When the question is in direct proportion, multiply the 
product of the two last terms by the middle term for a divi- 
dend, and multiply the two first terms for a divisor ; the quo- 
tient will be the answer in the same name with the middle 
term. 

But if the prcM)ortion be inverse, transpose the inverse 
terms and proceed in the same manner as in direct proportion. 

DIRECT PROPORTION. 

EXAMPLE. 

1. It 6 men in 8 days earn 100 dollars, Jiow much will 
12 men earn in 24 days ? 

doUs. 
6 men I . ,«« .. J 12 men 



100 



= \i 



8 days < • *"" • >24daya 

48 288 

100 



48 )28800 ( 600 dolh. Am, 

288 

00 
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2. If 10 bushels of oicts soffioe 18 horses lor 20 days, 
how many bushels will serve 60 horses 36 days ? 

An«. 60 bisshels. 

3. If 56 pounds of bread will suffice 7 men 14 days^how 
much bread will serve 2t men 3 days ? Ana. 36 pounds* 

4. If 8 students s^nd 384 dollars in 6 months, how much 
will maintain 12 stuoents 10 months ? Ans. 960 dollars. 

5. If 20 hundred weight is carri^ 50 miles for 25 dol<^ 
lars, how much must be given for Uie carriage of 40 hun- 
dred weight 100 miles? Ans. 100 dollars. 

6. If 14 dollars interest is gained by 700 dollars in u 
months, what will be the interest of 400 dollars for 5 years'? 

Arts, 80 dollars. 
.7. If 4 men can do 12 rods of ditching in 6 days, how 
many rods may be done by 8 men in 24 days ? 

Atu. 96 rods. 

INVERSE PROPOR'nON. 

KXAMPLE. 

1. If 4 dollars pay 8 men for 3 days, how many days 
must 20 men work for 40 dollars ? 

A8 4dolb.( . J^*. J40dolb. 

8men. ^ ' * " i 20 men. 
Here the lower line is inverse, whidi transposed will staad 
thus : «t 

days. ' . 

As4doUs.( . « .. ) 40< 

20 men. < • « •• J 8i 

80 SK 



80)960(13da7B.iiflM. 
80 

160 
160 

2. If 4 men are paid 24 dollars for 3 days work, how 
many days may 16 men be employed for 384 dollars? 

Ans, 12 days. 

3. If 4 men are paid 24 dollars for 3 datys work, how 
many men may be employed 16 days for 96 dollais? 

Aru. 9 men. 
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4^ If 7 men can jraap 84 aeres of grain in 12 dayia, how 
many men can reap 100 acres in 5 days ? Ans, 20 men. 

6. If 7 men can reap 84 acres of grain in 12 days, how 
JXi&ny days will it require 20 men to reap 100 acres ? 

' Ans. 5 days. 
6« If 40 cents are paid for the carriage of 200 pounds 
for 40 miles, how far may 20200 pouncft be carried for 60 
dollars 60 cents 1 ^ Ana. 60 miles^ 

7. If 5 men spend 200 dc^iurs in 22 weeks and 6 days^ 
now long will SOOMollars support 12 men ? 

An9' 44 weeks 2 days. 

Promiscuous Questions. 

!• If 12 oxen in 8 days eat 10 acres of clover, how many 
acres will serve 24 oxen 48 days ? Ans. 120 acres. 

2. A person having engaged to remove 8000 weight 16 
miles in 9 days; with 18 horses, in 6 days, he rengoved 
4500 weight ; how many horses will be necessary to re- 
move the rest, in the remaining 3 days ? Ans. 28 horses. 

3. If the carriage of 9 hogsheads of sugar, each weighing 
12 cwt., for 60 miles, cost 100 dollars, what must be paid 
for the carriage of 60 barrels of sugar, each weighing 2,6 
cwt*, 300 miles? Ans. 578 dolls. 70 + cents. 

4. If 1 pound of thread make 3 yards of linen, 5 quar- 
ters wide, how many pounds of thread will it require to 
make a piece of linen 45 yards long and 1 yard Wide ? 

Ans. 12 lb. 

5. If a footman travels 240 miles in 12 days, when the 
days are 12 hours long ; in how many days will he travel 
720 miles, when the days are 16 hours long ? 

Ans. 27 days. 

6. A perch of stone measures 16^ feet long, li foot broad, 
and 1 foot high ; at 1 doll. 25 cts. per perch,. what will a 
pile of stone Hx>me to, which measures 30 feet long, 26 feet 
broad, and 4i feet high? . ^ Ans. 177 dolls. 27 + cts. 

7. How many cords are there in a pile of wood 200 feet 
long, 10 feet hi^, and 36 feet broad ; the cord measuring, 
accc»rding to law, 9 feet in length, 4 in breadth, and 4 in 
height ? Ans. 562i cords. - 

S. If 3 pounds of cotto» make 10 yards of cloth* 6 qr. 
wide, how many pounds will it take to mi^e. a piece 100 
yards long and 91 qr. wide ! Ans. 15 lb 
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9. If 24 men build a wall 2Q0 feet long, 8 feet high, and 
feet thick, in 80 days^ in what time will 6 men build one 
20 fl. long, A. high, and 4 A. thick ? Ans. 16 days. 

10. If a family of 9 persons spend 450 dolls, in 5 months, 
how much would they spend in 8 months, if 5 more were 
added to the family? > Ana. 1120 dollars. 

11. If a baker's bill for a family of 8 persons amounts to 
m dolls, in a month, when flour is at 10 dolls, per barr^ 
what will it amount to in 6 months if 4 more are added to 
the family, and flour is at 11 dollars per barrel ? 

Ans. Ill dolls. 37i cts. 

12. If a cellar which is 22,5 feet long, 17,8 feet wide, and 
10,25 deep, is dug by 6 men in 2,5 days, working 12,3 
hours each day ; how many days of 8,2 hours will it re- 
quire 9 men to dig one which ia 45 feet long, 34,6 wide, and 
12,3 feet deep ? Ans. 12 days. 



PART V. 

MERCANTILE ARITHMETIC. 



SECTION 1. 

OF PRACTICE. 



Practice, so called from its frequent use in business, is 

only a contraction cf the preceding rules of proportion. 

, By it a compendious way is given of finding the price of 

any given quantity- of goods or other articles of trade, when 

the price of 1 is known. 

Case 1. 

When the price consists of dollars, cents, and mills.-^ 
Reduce the given- quantity by multiplJfeation, as in whcie 
lumbers, and point off from the right of the product for 
mills and cents, according to the rules in federal money. 
Or, muhiply by the dollars only, and take aliquot or firao- 
tional parts for the cents and mills. 
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^ TABLE. 






V& 


50 o^its is i of a dollar. 


144 cents is i 
12i . I 


. 


25 . i 


. 


11* • i 




20 . i 


. 


10 • A 




16» • t 




5 ,. A 






EXAMPLE. 




1. What will 175 pounds of tea come to at 1 dollar 80 


cents and 5 mills 


per lb. ? 




190,5 


cts. 




175 




17& 


Or, 25 


i 


4375 






5 


i 


875 




6525 


5 m. 


iV 


875 




9135 






1805 


228375 
Ang. 228 dolls. 87 cts. 5 miUs. 




228375 . 






D.cm. 


Z>. c.i|k 


2. 260 yards 


at 1,75 AfiB. 


487,50 


S. 201 do. 


4,20 


884,20 


4. 2210 do. 


1,10 


2431^00 


6. 421 do. 


2,41,5 


1016,71,5 


6. 625 do. 


25 


156,25 


7. 8275 do. 


4,4 


864,10 


8. 8275 do. 


6 








41,87^ 



Case 2. 
When the price is the fractional part of a dollar, or cent, 
such as } of a dollar, } of a cjent, multiply the quantity by 
tho numerator, and divide the* product by the denominator ; 
the qiiotient will be the answer. ^ 

EXAMPLE. 

1. What will 875 yards of muslin cost at | (^ a dollar 
par yanM / 

375 al} 

3 



4. 



4 
13 
U 



4)1125 



281^ Am. 
lb. D.e^^m^ 

14 of sugar at i of a doll, pcnr Ih. Afu. 12d,50 
18 of spice at I do. do. ©42 

•7 of lead at i do. ft>r 516. %5,43,ft 
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AppUcaticif 

1. Bought 6 hogsheads of tobacco, each weigboig 12,5 
owt. at i of a dolL per pound ; what did it cost ? 

Ans. ai50ddls. 

2. A gentleman bought a vessel of 60 tons burden, and 
gave at the rate o£ 2} eagles per ton ; what did the vessel 
cost? Ans. 1560 dolls. 

8^ A carpenter bought 12650 feet of boards at 10| dol- 
jars per thousand ; what did they cost him 1 

Ans. 137 dolls. 56 cts. 8i m. 

Case 8. 

When the price and quantity given are of several denom- 
inations, multiply the price by the integers, or whole num- 
bers, and take aliquot parts for the rest. 

Table of a hundred weight. 



56 IK 


is 


of aCwt. 


141b. 


is i (^aCwt. 


M 


• 


i 


8 


• A • 


16 


• 


4 • 


7 


• tV • 



EXAMFI.B. 

1. Bought l6cwL Iqr. 1616. of tobacco at 12 doUai» 44 
emits per hundred weight ; what did it cost ? 

12,44 
16 

7464 
1244 

1^. IS U I 19904 
16^^. fij 311 

17774 

2039274 Afu^ 203 dolls. 92 cts. 7^ ms. 

2. ncwU Sqr. I9lb, of sugar at 10 dollars 94 cents pet 
nundred weight. . Ans* 196 dolls. 4cts* 

^ 3. iofpt. Iqr* Olb. of tobacco at 13 dollars 41 qeiit» per 
huttdied-Miei^^ An$* 70 doUs.. 40 ots. 2 m.^ 

4. T\cwt. Oqr. I9ik. of sugar at 15 doDs. 5 n^ills^peiJ tiua» 
dred weight. Am, ltt7 dolls* 6Siftbi^ 
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• Caae4. 
. Whsatkifi price oomstis of pooBds, ahilMni^ peaee, and 
fiNfthiogs. 

!«, fleduce the given price to dollars and cents, ^see re- 
ducticHEi of money, fm^ 41) and then proceed according to 
the forgoing cases! Or, 

2. Multiply by the int^ers, and take aliquot parts for the 





TABLE. 






s. d. 




d. 






W is 


1 of a pound. 


6 


is 


i of a shilling. 


6 8 — 


, . 


4 


-i^ 


1 


6 — 


3 


.- 


4 — 


i 


^ 2 


— 


* 


3^ - 


i 








2 6 — 


i 








2 — 


A 




* 




1 8 — 


A 









BXAlfPLBS. 

1. What wMl 454& yards come to at 1a. (ki. pw jrard ? 
1«. 6<ts=18d,a22!0 centssr} of a doHar. 
ets. 
20 I f I 454fi 



Or, M. 



90a,ad doUars. Aiu. 
I i I 4548 at 1 shilling, will be the same num- 
9274 OtiT of shillings. 

2[d) 682,2 shimngs 



£.341 2^=90ddolls. 60 cents. 



2. 47B yards a^ 
8. 397 dcv a 4 

4. l^9il!^. of coffee ^18 
.% 658/1^. of tea at 12 

6. 745 vds. of cloth at 16 

7. 969" do. 19 11 

8. 9715 do. 9 44 

9. 4667 do. 19 Hi 



«. 



^, A 



6 8 Ans. 157 13 4=420,44| 
66, S^ <^ 



13 


5 


5= 


«H 


16. 


0= 


696 





0= 


964 


19 


3^ 


1741 


8 


li= 


4557 


9 


84« 
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PRACTICE. 



Case 5. 
When both the/ price o^ the int^^ and the <piantity are 
of di^rent denominations^- multiply the price by the inte» 
^rs of the quantity, and take parts of the price for those 
of the integer. 



EXAMPLES. 



1. What will ^5cu?t. 2qr. lUb. of sugar come to at 81. 
Is. 9d, per hundred weight? 



5^ is 
2 


i 

4 
i 


45 2 14 
3 7 9 


6d. is 
8 


135 
11 5 
4 10 
1 2 6 
li 8 
1 18 lOi 
8 5i 


2^. is 
Ulb. 


i 



Or thus. 



3 



d. 
9 
5x9sr45 



2qr. is i 
1426. i 



16 


18 


9 
9 


152 


8 


9 


1 


13 


m 




8 


6* 



£.154 11 1 Ans. 



£.154 11 1 



2. S7T. 14rto<. 2fr. 1426. of hemp at 891 6#. 8^ p^ 
ton. Ans. 3370Z. 18«. 2d. 

8. 8T. l^inot. Sqr. 27Z6. of sugar at hi. lis. 5d. percwt. 

Ans. 625Z. 11«. lOdL 

4. 77. Acwt. %qr. 21^. of rice at 3Z. 17«. %d. per cwt 

Ans. 560Z. IZs. 3H 

5. 476 acres 3 roods 28 perches of land at 32. Is. lid. 
per acre. Ans. 1619Z. 11«. Ifd. 

6. 640 acres 2 roods 20 porches at 10 dollars 55 oents 
per acre. * Ans. 6758 dolls. 59^ cts. 

7. 229 acres 3 roods IS perches at 18 dollars 50 cents 
per acre. Ans. 4252 dolls. 45^ cts. 

8. 12ctr^. 0^. lib. at 6 dollars 34 cepts per cwt. 

Ans. 76 dolls* 47 cts. 6 m. 

9. 17ctr^ 3^« 24)26. at 14 dollars per cwt. 

Ans. 251 dolls. 56 cts. 2) m. ' 

10. 16 acres 8 I'oods 25 perches, at 125 dollars 50 cents 
per acre. "^ Ans. 2121 dolls. 73 cts. 3+ni. 

11. 2hc%tt. 8^. 14Z6. at 32. 17a. 6J. per cwt. 

An^. lOOZ. 5<. S}<l. 
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TAWC AND TRrr. ?8 

•section ^. 

Allowance on the weight of goods, called 
Tare and Tret. ^ 

Tare^ is an allowance made for the weight, of the barrel, 
box, trunk, &c. in which goods are packed. 

Trel^ is an allowance, to retailers, for waste in the sales 
of their commodities. 

• * Gross, is the whole weight of the ^oods with the barrel. 
box, &c. in which they are put up. 

Ncaty is the weight of the goods after all allowances aie 
deducted. 

RULE. ' 

Find the amount of the tare, and subtract it from the grodt 
weight, the remainder will be the neat. 

EXAMPLS. 

1. What is ^le neat weight of a hogshead of tobaccld, 
weighing gross I2cwt4 Sqr, I2lb. tare 142^. per cwt. 
lb, cwt, qr, lb, 

14 12 S 12 gross 

12 * 1 2 12 tare 



168=:the tare of I2cwt. Ansi 1110 neat 
10 8o2.=the tare of 3^. 
1 8o2.=the tare of 12i^ 

ISO^lrwt. 2qr. I2lb^ 

2, What will 3 barrels of sugar come to, weighing as fol- 
lows: viz. No. 1, 2ewt, Iqr. 2^« No. 2, 2cwt, 2qr, No. 3, 
2cwt, 21/6. tare 2\lb, per barrel ; at \2 dollars 50 cents per 
cwt.1 ' Arts, 82 dolls. 47 cts. 7 m. 

3. At 45 cents per pound, wnat will 4 barrels of indi^io 
come to, weighing as follows : 

cwt, 'ir, lb, lb. 

No. 1,-3 3 2 Tare 29 

No. 2, — 4 1 10 .— 38 

\\v 8, — 4 19 ». 82 • 

No. 4,-4 — 35 



Ans, 760 dolls. 95 els. 
G 
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4. Bought 2 hogsheads of sugae^ wdghmg as follows 
m%. No. 1, llcwU Iqr. 1715. tare H2Z6. No. 2, i2cwt. 2qr 
tare 74/fe. at 16 dollars 80 cents per cwt. neat ; for whieh 
I gave 18 barrels of flour at 4 dollars 50 cents per bbl. and 
I j ton of iron at 120 dollars per ton ; what was the balance 
still duet > Aim. 112 dolls. 65 cts. 

5. What is the neat weight of 12 barrels of potash, each 
weighing ^cwt. 2^. 26Z6. tare 121^. per cwt. ; and what 
will it come to at 9 dollars per cwt. ? 

An^ SOcwf . 2qr. 23Z&. and ccmics to 456 dolls. 84} cts. 

6. Sold a bedhead of sugar, weighing 6ctc*. gross, tare 
lW)lb. tret 4/ft. per 104, for 82 dolls. 50 cents ; what was it 
sold for per pouj[^ ? Ans. 15 cents. 

7. In 120cfi7^ 3^. gross, whole tare 177Zft* tret 4/&. per 
.104, how much is the neat weight in poimds, and what the 
amount at 73 cents per pound? 

Am. 12833,626. and comes to 9368 dolls. 53 cts. 

8. Bought 9 hogsheads of sugar, each weighing 6a(^. 
^iqr. \2lb gross ; tare 17/6. per cwt. what is the neat weight. 
and whp' Joes it amotint to at 16 dollars per cwt. 1 

Ans. bOcwU \qr. 22lb, amounts to 807 dolls. 14^ cts. 

9. Sold 27 bags of cofi^, each 2cwU Sqr. 17/6. gross ; 
eere 13/6. per cwt. tret 4/6. per 104; what is the neat 
weight, and what will it come to at 32 cents per pound ? 

Ans* 66cwt 2qr. 11/6. and comes to 2386 dolls. 68 cts. 



SECTION a 

OF INTBREBT. 

^ Interest is a compensation allowed for the use of money, 
!br a given time; and is generally throughout the United 
States fixed by Iblw at the rate of 6 dollars for every 100, 
|}or annum. • - 

1. The sum of wciney at interest, is called the Princtpul. 

2. The sum per ^nt. agreed on, is called the Rate* 

3. The principal id interest added together, is called tba 
Amfnita, f 

Interest is ekher^ nple or catnpaund* 
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SIMPLE INTEKECrr. t5 

SIMPLE INTEREST. 

Smi^LE Intebest is a compensation arising from the 
principal only. 

Case 1. 

When the giv6n time is one or more years, and the prin- 
cipal dollars only. 

RULE. 

Multiply the given sum by the rate per cent. ; the product 
will be the interest Rxc one year in cents, which multiplied 
by the number of years, will be the answer required. 

EXAMPLES. 

1. What b the interest of 454 dollars for one yeiur, at 6 
per c6Dt.t 

454 
6 

2724 cents. Ans. 27 doHs. 24 cts. 

2. Required the interest of the same sum for 5 years, at 
the same rate ? 

454 
o 

2724 
5 



13620 orats. An$. 186 dolls. 20 cto. 
8. Required the amount of the sauie sum for 5 years, af 
he same rate? 

454 

-1 ^ 

2724 
5 

^ 18620 interest. 
45400 principal. 

59020 amount. Aru. 590 dons. 20 cts. 
4. What is ihk interest of 200 dollars for 2 years, at 6 
peroent? . JLnt. 24 dolls. 
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5. What is the -interest of 1260 dolls, for 4 years, at 7 
per oent. ? Arts. 352 dolls. 80 cts^ 

6. What is the amount of a note for 560 dollars for 3 
years, at 8 per cent. ? Ans. 694 dolls. 40 cts. 

7. What sum must be given to discharge a bond given for 
4520 dollars, on which there is 6 years interest at 5 per 
cent, t Ans. 6876 dolls. 

Note, When the rate per cent contains a fraction, such as ^, J, f 
the principal must be multiplied by the fraction, as well as the whole 
number : thu may be done cither by adding Uie parts of |, ^, &c of 
(he principal to the product of the whole number ; or reduce the frac- 
tion to a decimal. See case 1, in redaction of decimals, 

8. What is the amount of 400 dollars for 2 years, at 6^ 
per cent. ? Ans, 452 dolls. 

9. What is the interest of 4925 dollars lor 9 years, at 7^. 
per cent. ? Ans. 3324 dolls. 37 cts. 5 m. 

10. What is the amount of 2500 dollars for 1 year, at 7J 
per cent. ? Ans. 2693 dolls. 75 cts. 

Case 2. 
When the principal is dollars and cents, or dollars, oeats, 
atid mills, and the time years only. 

RULE. 

Multiply the given sum by the rate per cent, suid divide 
the product by 100 ; or, what is the same, point off two 
figures on the right of the product ; ihe quotient, or remain- 
ing figures, will be the answer, in the same name with the 
lowMt denomination in the principal. 

EXAMPLES. 

1. What is the interest of 264 dollars 50 centa for 1 year, 
at 6 per cent. ? 
* 264,50 

^ 6 



cents 1587,00 Ans. 15 dolls. 87 cts. 
2. What is the interest of 468 dollars 22 cents and 5 
fnills for 1 year, ot 8 piT cent. 
46S,225 

8 



mills 87458,00 Ans. 37 dolls. 45 cts. 8 ni. 
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SIMPLE INTEREST. ' ^ Tt 

31. What is the interest of 364 dollars 50 cents for 6 years, 
at 6 per cent, per annum? 

36450 Or, 36450 

6 30=procluct of the rate 

= — and time. 

' 218700 cents 10935,00 
5 



cents 10935,00 Ans. 109 dollars 85 cents. 

4. What is the amount of a note for 1260 dollars 50 
cents and 5 mills for 3 years, at 7| per cent, per annum 1 

Ans* 1544 dolls. 11 cts, 8-|-ms. * 

5. What sum will discharge a bcdid given for 630 dollars 
50 cents, on which there is 5 years interest at 8 per cent, 
per annum ? Ans. 882 dolls. 70 cts. 

6. What is the difference between the interest of 1274 
dollars 64 cents 6 mills for 3 years, at 7 J per cent, per an-* 
num, and the interest of 3462 dollars 84 cents, for 4 years, 
at Si per cent, per annum ? 

Ans. The latter is 163 dolls. 37 c. 3,85 m. the greater. 

7. A gave B his bond for 3422 dolls. 25 cents, to be paid 
in the following manner, viz. one-third at the end of one 
year, one-third at the end of two years, and the remainder 
at the end of three years, with interest from the date, ^ 6 
per cent, per annum; what will be the annual pajrments, 
and what the whole amount ? 

Ans. 1st payment 1209 dolls. 19,5 cts. 2d, 1277 doHs. 64 
cts. 3d, 1346 dolls. 8,5 c. ; whole amount 3832 d. 92 c. 

Case 3. . 

When the principal is dollars, <;ents, <Scc. and the time is 
years and months, or months oniy. 

RULE. 

Multiply by half the number of months in the given time, 
when the rate is 6 per cent, per annum : but if the rate per 
cent be more or less than 6 per cent., multiply the given 
nbmber of months by the rate, and divide the product by 
1% ; the quotient will be the rate for the time ; the principal 
multiplied bv this rate, will give the interest required. 
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78 >* SIMPLE INTOREST 

SXAMPLBS. 

1. What is the interest of 650 dollars for 8 months, at 6 
per cent, per annum ? 

660 

4 half the months 

cents 2600 Ans. 26 (Mara. 

2. What b the iiitei^t of 860 dollars for 1 year and 6 
nionths, at 6 per cent, per annum ? 

860 

9 half the months 

cents 7740 Am. 77 dolls. 40 cents. 

3. What is the interest of 420 dollars for 9 months, at 8 
per cent, per annum 1 

9 months 420 

8 per cent. 6 

12 ) 72 2520 Ans. 25 dolls. 20c 

• 6 the rate for Uie time. 

4. What is the amount of a note for 724 dollars, with 18 
months interest due thereon, at 4 per cent, per annum 1 

Ans. 767 doll3. 44 cte. 

5. What is the interest of 240 dollars for 15 months, at 
H per cent, per annum ? Ans. 22 dolls. 60^ cts. 

6. What is the interest of 1260 dollars ibr 4 months, at 
6^ per cent, per annum ? Ans. 27 dolls. SO cts. 

Case 4. 
When the principal is dollars, cents, dec. and the time is 
months and days, or days only. 

RULE. 

Find the interest for the given months hy the last caae,. 
and take aliquot parts for the days. 

fiaU, In eaIcukitio9 c^ iatcrest, 30 dajrs mtke a month. 

Or, multiply the givoi sum when the rate is 6 per oent. 
by the nuralier of cUiys, and divide the product by 60 ; the 
quotient is the uiterest required. 

Note. Though both th« ibregfoing- roethodi aro oonndei^d fuffioifiiitfj^ 
njnct ibr oommoo buamoM, 1^ merchants and accomptanU gmmnHj. 

Digitized by LjOOQ IC 



StMPLf: INTEBEfirr. , W 

Jit m thb in only aUowii^ 360 d&ys in the year, aa^ ihA 966, the true 
time ; M, therefore, the principal is large, on which interest is aoe« aiMi 
ffrealer exactness is required, then find the interest of the given sum 
wr 1 year, and proceed according to the Dingle rule of three. . As 365 
4ay8 : to the interest for one year u the given number of days : the an 
«wer. C^ by the douUe rule of three, find the fixed divisors, which fbi 
5 per cent is 7300, for 6 per cent, is 6083, £»■ 7 per cent '^14 ; mtdti- ' 
ply the principal by the days, and divi^ by these divisors according te 
the rate per cent required. 

EXAXPLES« 

1. What in the interest of 260 dollars for 5 months ai4 
•^0 days, at 6 per cent, per anmmi ? 
260 
2 



t matAh |i 

15 days | i 

6 ' li 



5,20 interest for 4 months 
1,30 interest ftw* 1 do. 
65 interest for 16 days 
21,6 interest for 5 do- 



7,36,6 Ans. 7 dolls. 36 cts. 6 ro. 
2. What is the interest of 450 dollars for 36 days, at ^ 
agjr cent per annum 1 

450 6,0)1630,0 



36 

2700 
1350 



2,'20 Ana. 2 dolls. 70 cts. 



16200 
S. What is the interest of 564 dollars for 44 days, at 6 
per cent, per annum ? 
564 
' 6 

days days 

Am 3& : 3384 :: 44 
44 • 

13536 
13536 

365)148896(4,079, Am. ^ ^kia». ^ ekL 9 ^ul 
1460 



2896 
2555 

3410 
3385 



yGoogk 



8e ' . SIMPLE fNTER^T. 

4. What 18 the interest of 960 dolfairs^ for 70 days, al fr 
per cent, per annum ? 

960 
' 70 

6083) 67^06 (il-L-doHs. Ans. 
6083 

6370 
6083 

"ii? 

5. What is the interejst of 12000 dollars for 40 days, at 
7 per cent, per eumum 1 Ans. 92 dolls. 6 cts. 

0. What is the interest of 8400 dollars for 20 days, at 6 
fAir cent, per annum ? Ans^ 23 dolls- 

Z>. c. days V'C^m. 

517,90 for 84 at 6 per cent, per annum. Ans* 7,15,1 



7. 

e. 

9. 

10. 



73,41 
225,24 
1200,00 
*A. .5^^62,19 
12. 1733,97 



27 

40 

80 

254 

102 



33 

1,48,1 

15,78,1 

123,08,8 

29,07^6 



A TABLE, 

anuimng the number of day s^ from any day in any ntflntk, to the same 
day in any other month through the year. 



From Ja. I Fb.|Mr.|Ap.|Ma.| Ju. |Jly.|Au.| Se.|Oc.|No.|De. 



ToJan. 



365|334|306|275[245|214|184|153|122| 92[ 61| 81 



Feb. 



31 j365|337|306|276|245|215|184|153|123) ^| 62 



59| 28|365[334|304|273!243|212!181|151|120| 96\ 



March 



April 



90| 59| 31|365|335|304|274|243J212|182|151|121 



1SI0[ 89| 61| 30|365J335|304J2^3|242|212|181|151 
151|120r 92| 61| 31|365|335|304|273|243|212|182 
181|150|122| 91| 61| 30|365|334|303|273|242|212 



May 



July 



Aiifost 



212]l81il53|l22| 92| 61] 31|:^5|334|304|273|243 
243|212|184|153|123| 92| 62| 31|365i335|304|274 
273|242[214|183|153|122| 92j 61) 30(365}334|304 



8ept. 



Nov. 



304|273|245|214|184|153|123| 92| 61 
334|303|275|244|214|183^153|122 91 



31i365|335 
61| 30|3 65 



Dec. 



Suppose the number of days between the 10th of Aprfl 
■»nd iOth of October were required ; under /thfj,^<c>|^mn of 
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SIMPLK liNTKREST. 8J 

April at the t€>p of the table, look for October, and you find 
l43, the number required. 

If tlie days in the given months be different, their differ* 
cnce must be added or subtracted, to or from the tabular 
number. Thus, from the 10th of April to tlie 20th of Oc- 
tober, is 183-f 10=198 days. And from the 20th of April 
U» the 10th of October, 183 — 10=173 days. 

If the time exceed a year, 365 days must be added ibr 
each year. 

Case^. 

When the amoont, rate, and time are given to find tKe 

RULR 

As the amount of 100 dollars, at the rate and time given, 
is to 100 dollars, so is the amount given to the principal re- 
quired. 

EXAMPLE. 

1. What principal beiAg put to interest for 9 yeart, at 5 
per cent, per annum, 'veill amount to 726 dollars ? 
9 
5 

45 
100 

As 145 : 100 :: 725 ^ 500 Ans. 
*%, What principal being put to interest for 12 years, at 
6 per cent, per annum, will amount to 2752 dollars? 

Ans. 1600 dolls. 
. ^ Recei«'ed 728 dollars as payment in full for a note 
with 5 years interest thereon, at. 6 per cent, per annum ; for 
how much was the note given? Ans. 560 dolls. 

4* What sum put to interest for 4 years, at 7i per oent. 
jpier annum, will amount to 1 638 dollars ? 

Ans. 1260 dolls. 
5» Received 2000 dollars as payment in full for a bond, 
with 5 years interest thereon, at 5} por cent, per annum ; 
wliat principal did the bond contain ? 

Am. 15.53 dolls. 39 cts. ^U^ 

Digitized by LjOOQ IC 



83 SIMFLB IMTERfSST. 

Case 6. 
Whec the amount, time, and principal ave given to find 
■the ratd. 

RULE. 

1. As the principal is to the interest for the wh<^ time 
so is liK) dollars to its interest for the same time. 

2. Divide the interest so fouKd hy the time, and the-quo- 
ifent ivill give the rate per cent. 

EXAMPLE. 

1. At what rate of interest per cent, will 500 dollars 
amount to 725 dollars in 9 ye^rs ? 

725 
500 

— D. , D. D, D. 

925 As 500 : 225 :: 100 : 45 
9)45 

5 per cent Am. 

2. Paid 858 dollars in full for a note given for 650 dollars, 
with 4 years interest due thereon; what was the rate per 
cent, per annum chai^^ on said note ? . Am* 8 per cent. 

3. At what rate per o^t will 1600 dollars amount to 2752 
dollars in 12 years? Ans. 6 per cent> 

4. At what rate per cent, will 640 dollars amount to 860 
dolls. 80 cents in 6 years ? Ans. 5| per cent. 

5. At what rate per cfent. will 12000 dollars amount to 
20100 dollars in 15 years? Ajw. 4i percent. 

Case 7. 
When the principal, amount, and rate are given to find 
ihe time. 

RULE. 
Find the interest of the principal for one year. And then, 
as the interest for 1 year, is to 1 year, so is tJie v^ole ii^r- 
est to the time required. 

£XAMPLS. 

1. In what time will 500 dollars amount to 725 ddlan 
at 5 per cent, per annum ? 
500 
5 

D. Y. D. r. 

Jatcrest for 1 year 25,00 As 25 : 1 :: 225 : ^ 
Amount 725 
Principal 500 

Whole interegt 22/i 
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2. •In what time will 650 hilars amount to 9i0 dollars, 
at 8 per cent, per annum ? A^ns. 6 years. 

3. In what time will 1600 dollars amount to 2080 ddkos 
at 6 per cent, per annum ? Ans, 5 yeai^. • 

Cases." 
When the principal is in English money, viz. poundsy 
shillings, and pence, and the interest required either in Fed- 
eral or Eiigiish money. 

RULE. , 
Reduce the English to Federal money, and find the m 
terest by the' preceding rules. 

1. What is the interest in Federal money. Of 325i. 10*. 
English money, for 5 years, at 6 per cent, per annum ? 

£. 8. D. c. 
325 10=1445,22 

30= the time multiplied by the r^te. 

4336660 Ans. 433 dolls. 56 cts. 6m 

2. Wliat is the amount of a note for 640/. 3«. 6d. with 3 
years interest due thereon, at 5 per cent, per annum, in Fed- 
eral money? Ans. 3268 dolls. 73 cts. 3|i m. 

3. What is the interest of 1374?. l*f.9^. Cor IJ year; ai 
of per cent, per annum? Ans. li5Z. ISs. 9d. 

Case 9. , 

Computing interest on bonds, notes, &c. on which ditfcr- 
ent payments have been made. 

RULE L 

Find the interest of the principal from the time the inter- 
est first commenced, to the time of the first payment made ,* 
add that interest to the principal, and subtract from the 
amount the payment made ; the remainder forms a new 
principal ; on which proceed in the same manner, till al! the 
payments are brought in. 

Note 1. When a payment alone, or in conjunction with any pre- 
cedingr payment, is. less than the interest due at tiic time, then no cal- 
eolation must be made ; but these lesser payments added to the next. 

2. By thi« rule, no part of the interest ever forms a part of the prin. 
iipal carryinf interest, the p«ymeiita heiag first applied to d»i«*arge 
the interest 
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SIftffLE INTEIffiSnr. 



1. A kas fi's nole for 1000 dollars, dated 1st January 
1816, pa]jSitUe in 18 months, with interest from the date, at 
6 per cent, per annum. On which tbe following payments 
aie endorsed, viz. 

1816. July 1. Rec'a on the within note 230 dollars 

1817. Jan. I. Rec'd - - - 300 
March 1. Rec'd ... 4 
A4)ril 1. Rec'd - - - 250 

What was the balance due on the 1st of Jidy, 1817, when 
t^ whole note is payable ? 

D. c. 
Ihrincipal at interest from January 1, 1616, 1000 00 
1816, July 1. Interest (6 mcmdis) - - ^ 

1030 
Paid same date 230 



Remainder for a new principal - - 800 

1817, January 1. Interest (6 months) ' - ^4 



• 824 
Paid same date ..... 300 



Remainder for a new principal - -^ 524 

March 1. Paid 4 dollars less than the interest 

and not to be calculated.^ 
AjMril 1. Interest (3 months) -, - -- 7 86 

581 86 
Paid same date 250+4= • • » .. 254. 



277 86 
July 1. Interest (3 months) ... 4 17 

Balance due - - • Ans. 282 03 
RULE U. 
Multiply rtie principal by the number of days, till the first 
payment is made ; the remaining principal by the number 
of days, between the first and second payment, &c fin aU 
the payments are made ; divide the whole amount by 60 ; 
the quotient will give tlie interest required. 

Noie. By this method the interest ig generally caloutoied i 
'nerchants. 
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COMPOUNiy INTEREOT. « 

1a A bond was given by B to O, for 2400 dollars, payable 
in 2 years, witJi interest from the date. Daled July 1, 1815. 
On this bond the following payments are endQrsed 5 ^«. 
May 1, 1916, 900 dollars; October 1, 1816, 450 dollars, 
January 1, 1817, 620 dollars. Required the amount due on 
the 1st of May, 1817? 

1815. July 1. Principal 2400 dollars. 

1816. May 1. 2400 multiplied by 304 is 729600 

Paid mo ' 



Oct. 1. 
Paid 


1500 . . 
450 


[817. Jan. 1. 

Paid 


1050 . .• 
620 


' Mayl. 
Interest 


430 . . 
184 55 

E 


Balance 


614 55 Ans. 



153 



92 



120 



229500 



96600 



51600 



Divide by 6,0)110730,0 

IS. 

• Interest 184,55 

2. A note was given by A to B, for 1800 dollars^ dated 
1st January, 1820, with interest from the date. On which 
the fbilowtng payments are endorsed, viz* April 1, 1821, 
700 dollars; January 1, 1822, 400 dollars; July 1, 1822, 
.500 dollars. Required the amount due on the 1st of Janu- 
ary, 1823 ? Ans, 414 dolls. 16 cts. # m. 



CX)MPOUND INTEREST 

la a compensation allowed n(H only for the prindpid, but 
also for the intere:it as it becomes due. 

RULE. 

Add the simple interest of the given sum for one j^ear to 
tbe prtnoipaU This amount forms a new prineipal 'for the 
«ec<Mid year, and so on for any number of years required. 

Subtract the first principal from the last amount, the re- 
munder will be the compound interest required. 

H Digitized by CjOOQIC 



86 



caMKJUND INTKREST. 



RXASIPLKU 

I. What is the compound interest of 500 doUars for 3 
ymr9y at 6 per cent* per annum I 
doUe, 

500 let principal 
6 



30,00 interest 
500 


530,00 2dtirincipal 
6 


31,80,00 
530 


561,80 3d principal 
6 


33,70,80 
561,80 

595,50,8 last amount 
500 

a — * 



95,50,8 Ans, 95 doUs. 50 cents, 8 mills. 
C^npound Inter^ tnay be more expeditiously calcujfted by the foUow- 
ing Toible, in xohich the amount of one dollar for any number of years 
under 30 is skown^ at the rates qf 5 and 6 per cent, per annumy com- 
pound interest. 



Years 


5 Rates 6 


Years 


5 Rates 6 |J 


1 


1.05000 


1.06000 


16 


2.18287 


2.54035 [ 


2 


1.10250 


1.12360 


17 


229201 


2.69277 


3 


1.15762 


1.19101 


18 


^40662 


2.85434 


4 


1.21550 


1.26247 


19 


2.526-95 


3.02559 


5 


1.27628 


1.33822 


20 


2.65329 


3.2071i 


6 


1.34009 


1.41852 


21 


2.78596 


3.39956 


7 


1.40710 


1.50363 


22 


2.92526 


3.60353 


8 


1.47745 


1.59384 


23 


3.07152 


.3.81975 


9 


1.55132 


1.68948 


2^ 


3.22510 


4.04893 


10 


1.62889 


1.73064 


25 


3.38635 


4.29187 


11 


1.71034 


l.a9829 


26 


3.55567 


4.54938 


12 


1.79585 


2.01219 


27 


3.73345 


4.82234 


13 


1.88565 


2.13292 


28 


3.92013 


5.11168 


14 


1.97993 


2.26090 


29 


4.11613 


5.41838 


15 


2.07892 


2.39655 


30 


4.32194 


5.74349 



To find the compound interest of any sum by this table, 
multiply the figures opposite the number of years, undei" the 
rate per cent, by the given principal ; the product will be 
lb<i amount required ; from this subtract the principal, the 
»^mainder will l)e the interest. ^ _ ( nook 
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INSUR^NCK. (X)MM1SSM)N. AND BROKAGE. m 

BXAHPLE. 

2» What is the compound interest qT 1000 a(>Ucurs fkt b 
years, at 6 per cent, per annum ? 

1,69384 the tabular number for the time 
1,000 the principal 

1693,84000 
10«0 



'693,84 the interest. Ans. 693 dolls. 84 cts. 

3. What is the amount of 1600 dollars for 5 years, at 6 
per cent, per annum? Ans. 1914 dolls. 42 cts. 

4. What is the compound interest of 4600 dollars for 16 
yearsj at 6 per cent, per annum ? 

An9. 6931 dolls. 67 cts. 6 m. 

6. A has B's note for 650 dollars, payabje at the end of 
20 years, at 6 per cent, per annumj compound interest ; 
whfU sum will it -require to discharge the note, at the expira- 
tion of the given time ? 

Ans. 2084 dolls. 63 cts. 4 m. 

6. A &ther left a legacy of 8000 dollars at compound in- 
terest, 6 per cent, per annum, to be equally divideid among 
hic>llm» 80iw,'wlien tlie youngest, who was 4 years old, 
should arrive at the age of 21 ; what will be each one's 
share? Aim. 7180 dolls. 72 cts. each share. 



SECTION 4. 

Imniraiicey Commission^ and Brokage. 

Imsukancb is a premium given for msuring the owners of 
^ property against the dangers and losses to which it is liable, 
orindemmfying for its loss. 

The instrument 6f agreement by which this indemnity is 
B &t m t ed k'l^med the policy of insurance. 

Commission is a jompensation allowed to merchants and 
othnrt for bujring, sellings and transporting goo^ wares, 
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m INSURANCE A\T> COMMISSK)N. 

Brokage is an edlowanoe given to brokers for exchanging 
money, buying and selling stock, d^. 

The methoQ of operation in all these is the smne as in 
^mple interest. 

BXAMPLBA. 

INSURANCE. 

1. What is the premium of insuring 1260 doUars at 5 
per cent ? ' 

1260 
5 



63,00 Ans. 63 dolls. 

D. e. 

2. 1650 ddlars at 15^ per cent. ^ Ans. 265 75 

3. 4500 ^ 25 - - - . 1125 00 

4. What sum must a policy b^ taken out for, to cdVer 
900 dollars, when the premium is 10 per cent ? 

100 policy 
10 premium 

90 sum covered 
As 90 : 100 :: 900 : lOOaddUs; An^ 

5. What sum will it require to cover a policy of insurance 
for 4500 dolls, at 25 per cent ? Ans. 6000 dolls. 

6. What simi will.it require to 'tOver a policy of insurance 
for 560 dollars, at 9 per cent "^ Ans. 615 doHs. 38i cts. 

COMMISSION. 

I. What 16 the commission on 850 dolls.' at 5 per oent. 
850 

5 ■ :^ - 



42)50 Am. 42 dolis. 50 cte. 
2* What is the commission cm 1260 dolkirs, at 6 per 
rentt Ans. 75 dolls. 60 cts* 

• 3. 2550 dollars at 4 per cent. • - AnS. 102 00 

4. 26342 3 ..... . 790 2» 

5. 6422 J ..... . 48 lot 
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BROKAGE— BUV^NG AND SELLING STOCKS. &t^' 

6. A commission merchant rec^ves 1260 dollars to fill 
an order, from which he is instructed to deduct his own 
commission of 5 per cent, how much will remain to satisfy 
the order? 

100 

5 per cent. 

As 105 : . 100 :: 1260 : 1200 dolls. Ana. 

7. A commission merchant has received 4120 dollars 
with instructions to vest it in salt at 8 dollars per barrel ; de- 
ducting firorfi it his commission of 3 per cent, how many 
barrels of salt can he purchase ? ^ti^ 500 barrels. 

BROKAGE. 

1. What is the brokage on 1000 dollarS) at 1^ per cent? 
1000 ^ 

1000 
600 



16,00 Ans. 15 dolls. 

2. What is the brokage on 1626 dollars 60 cents, at 3^ 
per cent ? Ans* 64 dolls. 18 cts. 

3. 1868 dollars at 2^ per cent. Ans. 46 dolls. 70 cts. 

4. 660 6 33 60 



SECTION 5. 

BUYING AND SELUNO STOCKS. 

Stedc t» a fund Tested by governm;»itr or individuals m a 
Gocpoiat^ capacity, in banks, turnpike roads, bridges, <S6e. 
the value of which is subject to rise and fall. 

RULE. 

Moitiply t^o gtv«ft sum by the rate per orat. and divkfe 
tkapfoduet by 100 

H2 
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M RBBATfi OR DfSCOUNT. 

EXAMPLES. 

1, What is the amount of 1650 dollars. United 8^afi» 
bank stock, at 125 per cent, or 25 per cent above part 
1650 
125 

6250 
33p0 
1650 



1 ,00 } 2062,50 An$. 2062 dolls. 50 elt. 
Or thus, 25 M i ) 1650 

412 50 







2062 50 Afu. 






D. 




D. c. 


2. 


1500 bank stock at 110 per cent. 


Am. 1650 Oe 


sL 


1686 


128 


. 2158 08 


4. 


25000 


108 


. 27000 00 


5. 


1260 


90 


. 1134 00 


6. 


9254 


84 -• . 


. 7778 36 


7. 


1518 


83} . . 


. 1271 32J 






SECTION 6. 


- 



REBATE OR DISCOUNT, 

is a reduction made for the payment of money befine it 
becomes due. It is estimated in such a manner, as that 
the ready payment, if put to interest at the same rate and 
time, would amount to the first sum. Thus, 6 doHars is the 
discount on 106 dollars for 12 months, ^ 6 per cent, leaving 
100 dollars the roady paymeitt, which, if put to interest for 
the same rate and time, wocdd regain the 6 dolkrs dieeowit. 

RULE. 

As 100 dollars and the interest (or the given time, is to 
100 doUacs, aa is tlie given sum to its [^wsent worti^--Sub 
tract the present worth from the given sum, and the ] 
der is the discount. 
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REBATE OR DISCOUNT. 9% 

EXAMPLB. 

1. What s the disoount of 1696 doHars^, doe 12 mon^ 
hence, at 6 per cent, pel* annum ? 

As 106 : 100 :: 1696 : 1600 
1600 

96 dolls. Ans. 

2. What is the present worth of 2464 dollars, due 1 year 
and 6 months henee, discounting at the rate of 8 per cent, 
fxii- annum] Ans. 2200 doHs, 

3. A has B's note for 1857 dollars 60 cents, payable 6 
months ailer date ; what is the present worth of said note, 
discounting at the rate of 5^ per cent, per annum ? 

Ans^ 1791 dolls. 80 cts. 

4. What reduction must be made for prompt payiiaent of 
a %>te for 650- dollars, due 2 years hence, 7 per cent, per 
annum being allowed for discount 1 

Afis. 79 dolls. 83-fcts. 
^, What is the present" worth of 5150 dollars, due in 4^ 
months, discounting at the rat;e of 8 per cent, per annum, 
and allowing 1 per cent, for prompt payment ? 

Ans. 4950 dolls. 

NoU. Discount and interest are often supposed to be one and the 
same thing ; and in business, the interest ^r the time is ^equently 
taken for the discount, and it is presumed neither party sustains any 
loM. This however is not true, j^r the interest of 100 dollars for 13 
roooths, at 6 per cent is 6 dollars, whereas the discount for the some 
Mtm, at the same rate and ti'ne, is only 5 dollars 66 cents, making a 
£fference of 34 cents for every 100 doUars for 1 year at 6 per cent. — 
The foUowing' examples will show the difference. 

EXAMPLJSS. 

' i. What is the discount of 1272 ddlors, due in 12 
motilhs, disoeunting at 6 per cent, per annum ? 
- -As 106 : 100 :: 1272 : 1200 . 

discount 72 (k>I}s. 
2. What is the interest of the same sum, for ihe same 
time and rate ? 

1272 D. c. 
6 interest 76 32 
Discount 72 



76^ iaierc|t. 



Diflference 4 32 
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M BANK DISCOUNT. 

9. What is the diflerence between the interest and 4ifi- 
count on 7280 dollars, for 18 months, at 8 per. cent, per an^ 
num? Ans. 93 dolls. 60 cts. diflerence- 

NoU. Bat when discount is made for present payment, without re- 
gard to time, the interest of the sum as calculated for a year, is the 
aisoount 

BXAXPLB. 

1. How much is the discount of 260 dollars at 5 per 
centt 

260 
6 



13,00 Ans. 13 dollars. 
2* What is the discount on 1660 dollars, at 3 per cent T . 

Ans. 49 dolls. 50 cte. 
8. What sum will discharge a bond for 2464 dollars, on 
which a discount of 8 per cent, is given ? 

Ans. 2266 dolls. 88 ct«. 



SECTION 7. 

BANE DISCOUNT. 

Bank discount is the interest which banks receive for the 
use of money loaned by them for short periods. And as 
banks from long established custom, give three days over 
and above the time limited by the words of the note, called 
^y^ rf grace ; and as the day of the date, and the day of 
pc^yment are both calculated, which makes tlie time 4 days ~ 
longer than expressed in the note, so interest must be calcu 
lated on thes^ days in addition to the regular interisst cm the 
given sum, for the specified time. 

RULE. 

Add 4 to the number of days specified in the note, multi- 
ply the given sum by this number, and divide the product by 
60. Or, 

Multiply the given sum by half the number of days, and 
divide by 30. 7 ^ 
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EQUATION or PAYMENTS. j03 

Note, When the eents in the given ram are less tkan 50, the baok 
toees the interest on them, but when they are more than 50 tl^y 
charge interest for one dollar. 

EXAMPLES. 

1. Required the discount of 1500 dollars for 60 days. 
1500 Or, 1500 

64 82= half the days 

6000 3000' 

9000 4500 



6,0)9600,0 8,0)4800,0 



16,00 Ans. 16 dolls. 16,00 

, %. What is the discount of 250 dollars for 30 days? 

Ans. 1 doll. 41| cts. 

3. What is the discount of 600 dollars for 90 days ? 

Ans. 9 dolls. 40 cis. 

4. What is the discount of 1260 dollars 40 cents for 60 
d§ys ? * Arts, 13 dolls. 44 cts. 

5. What is the discount of 2649 dolls. 75 cents for 60 
days ? Am. 28 dolls. 26 cts. 4 m. 

F&mi of a note offered for discount. 

Pimhurgh, July — , 1832. 

Dollars 



Sixty days after date, I promise to pay A. B. or order, ai 
the biitlk of -, the sum of — = dollars, without de- 
falcation ; value received. J. P. 



SECTION a 

EQUATION OF PAYMENTS. 

Equation of payments is the finding the mean time^ for 
the payment of two or more sums of money payable at dif- 
krm^t times. 

RULE. 

Multiply each swn Hjr its own time. Add the products 
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M r&LLOWSHIP. 

kito one mm «fid div^e Uus amount bj the idioto debC; tAe 
quotient will be the mean time. 

SXAMPftS. 

1. A owes B 600 dollars, of which 200 b to be paid at 
4 months, 200 at 8 months, and 200 at 12 mcmths ; but ^lej 
agree to make but one payment ; when must that pa3na[ieiit 
be made t 

200X .4= 800 

200 X 8=1600 

200X12=2400 

600) 4800(8 months. An^. 

4800 



2* A merchant has owing to him from his friend, the sunv 
of 3000 dollars, to be paid as follows, viz. 500 dollars at 2 
months, 1000 dollars at 5 months, and t le rest at 8 months ; 
but they Jtgree to make one payment of the whole ; whit 
will be the yiean time of payment 1 Arts. 6 months^ 

3. A buys of B 50 acres of land, for whioh he agrees to 
pay 1000 dollars at the following times, viz. 200 dollars at 
5 months, 800 dollars at 8 months, and the rest at 10 months , 
but an equation of payments is afterwards agreed upon; 
when must the payment be made ? 

Ans* 8 months 12 days. 

4. C owes D 1400 dollars, to be paid in 3 months, but D 
being in want of money, C pays him 1000 dollars at the ex- 
piration of 2 months ; how much longer than 3 months may 
he in justice defer the payment of the rest 1 

Ans. m months 



SECTION 9. 

FELLOWSHIP. 



PsLLowsHf t> teaches to find the profit or i&88 arising •© 
different partners in trnd^, in proportion to the cap: aJ or 
stock each has advanced. 

Fellowship is either sirigle or compound. 



vGooqIc 



gie .. 



SINGLE FELLOWSHIP, 

ts when the stocks employed are different, but the time 
alike. 

RULE. 

Find the cuBouat of th^ whole stock employe ; and then 
(by propoi^n) as the whole stock is to the whole giun or 
loss, so is each partner's stock to his share of tlie gain or 



■ kxaHplie* 

1. Two merchants join their stock in trad^; A puts in 
000 dollars, and B puts in 400 dollars, and they gau^ 350 
dollars ; what part belongs to each ? 

^ ^^ Ao innn . oan - , ^^ ^ -^'s share 150^ 

B iOO ^ ^^^- ^^ ' 400toB'a 100 I ^^ 

1000 250 J 

^ Three merchants enter into partnership in trade; A 
advanced 7500 dollars, B 6000, and C 4500, with this th^ 
goiiied 5400 dollars ; what was each partner's share? 

( A 2250 dotk. 
Ans. I B 1800 
(C1350 

3. A bmikrupt is indebted to A 1291 dollars 23 cents, to 
B 600 doilara 37 cents, to C 709 dollars 40 cents, to D 228 
dollars ; and his estate is worth but 2046 dollars 75 cents ; 
How much does he pay per cent, and how much is each 
«roditor to receive 1 

D. o. 

(A rocwves 908 4^i 
C 532 05 

D 171 

4. Three men, A, B, and G, »eitt a fenm containing 5%ft 
acfos 2 roods and 34 perches, at 600 dollars per year, oi 
which A pays 180 dollars, B 195,' and C 225, and they 
agree that the farm shafi be divided in proportion to the 

i; bow iMtay acres must each man have? , 

A. R. P. 
i A's sHare is 175 2 84J 
AiM.^B's 190 1 17A 

^C's 219 2 aal 
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5. Three mexclmnts fre^bted a shi]^ with ^160 barrels of 
flour, of which 960 bfirrels belonged to A, 720 barrels to B, 
and 480 barrels to C ; but on account of stormy weaUier 
they were obliged to throw 900 barrels overboard; how 
many barrels did each man lose ? 

^ A lost 400 barrels. 
Ans.<B iDO 
' (C 200 

6. Three merchants join stock in trade ; A put in 1960 
dollars, B 840 dollars, and C a certain sum ; and they giuned 
825 dollars, of which C took for his part 275 dollajrs ; re> 
quired A and B's part of the gain, and how much stodc .(• 
put int 

( A gained 330 dolls. 
• Ans.lB 220^ 

(C's stock was 1050 

7. Four men traded with a stock of 600 dollars, andihey 
ii^ained in two years time twice as much, and 40 dollars over; 
A*s stock was 140 dollars, B's 260, C's 300; required D's 
stock, and what e€u;h gained ? 

f D's stock was 100 dolls. 
A's gain was 287 
B's 533 

C's 615 

LD's 205 

8. Three butchers lease a pasture field for 96 dollars, into 
which they put 300 beef cattle ; of these 80 belonged to A, 
100 to B, and 120 to C ; how much had each to pay? 

Ans. A 25 dolls. 60 cts. B 32 dolls. C 38 dolls. 40 cts. 

9. A &ther lefl an estate of 5000 dollars to his three sons, 
in such a manner that for every 2 dolls, that A gets, B shall 
have 3, and C 5 ; how much (fid each son recehre ? 

Ane. A gets 1000 dolls. B 1500, C 2500. 
10.. A, B and C put in money together, A put in 20 dolls 
B and C together put in 85 <k>lkrs ; tbey gained 63 doUs. of 
which B got 21 dollars ; what did A and C gain, and haw 
much did Band C sepanUely put in ? 

rA gained Id dolls. 
'C SO 

B put in 35 
C 50 



yGoogk 



Ans* * 



Am. 



COMPOUND FELLOWSHIP. 97 

4 

COMPOUND FELLOWSHIP. 

CoMPOuin) Feixowship is when both the stocks *aild 
times are different. 

RULE. 

Multiply each partner's stock by the time it is employed, 
add all the products into one sum; then say, as the sum of ' 
the products is to the whole gain or loss, so is each part- 
ner's stock multiplied by tlie time, to his share of the gain 
or loss. 

EXAMPIiE. 

1. Three merchants entered into trade; A put in 2600 
dollars for 4 months, B 3000 dollars for 6 months, and C 
4000 dollars for 8 months, and they gained 1200 dollars; 
what is each man's share of the gain ? 

D, M. 

A 2500X4=10000 
B 3000X6=18000 
4000X8=32000 



• 



Sum 60000 
C 10000 : 200 A's share ) 
Aji 60000 : 1200 :: ^ 18000 : 360 B's } Ans. 
f 82000 : 640 C's > 

1200 proof. 

2. Three merchants enter into partnership for 16 months; 
A put into tstock at first 600 dollars, and at the end of 8 
months, 200 dollars more ; B put in. at first 1200 dollars, 
but at the end of 10 months, was obliged to take out 600 
dollars ; C put in at first 1000 dollars, and at the end of 12 
months put in 800 more ; with this stock they gained 2300 
dollars ; what was each man's ^hare ? 

C A's share is 660 dolls. 
Ans. I B's 780 

(C's 960, 

3. A and B join stock in trade ; A put in 600 dollars oc 
th© first of January ; B advanced on the first of April a sum 
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i8 COMPOUND FELLOWBHIP. 

which entitled him to an equal share of the' profit at the end 
of the year ; required the sum B put in ? 

Am. 800 dollars. 
4. D put in stock 1800 dollars; E at the end of 4 months 
agrees to advance such a sum as at the end of the year will 
entitle him to an equal share of the profits; what sum must 
E advance? Ans. 2700 dollars. 

6. Two gentlemen, A and B, hired a carnage in Pitts- 
burgh to go to Philadelphia, and return, for 160 dollars, 
with liberty to take in two others by the way. When at 
Philadelphia they took in C, and afterwards, 100 miles from 
Pittsburgh, they took in D. Now allowing it to he 300 miles 
from Pittsburgh to Philadelphia, and also that each mem pays 
in proportion to the distance he rode ; it is required to tell 
how much each must pay ? 



Ans* 



' A pays 60 doDs. 

B 60 

C 30 

.D 10 



160 proof. 

6. Three graziers hired a piece of pasture ground for 145 
dolls. 20 cents ; A put in 5 oxen for 4if months, 3 put in 8 
oxen for 5 months, and C put in 9 oxen for 6 J months; how 
much must each pay ? 

Ana. A pays 27 dolls. B 48 dolls, and C 70 dolls. 20 cts. 

7. A, B, and C have received 666 dollars interest ; A put 
in 4000 dolls, for 12 months, B 3000 for 16 months, and C 
5000 for 8 months ; how much is each man's part of the in- 

( A 240 dolls. 
AnM. ^ B 225 
^0206 

^. Three merchants lost by some dealings 263 dollars 90 
xjnts ; A's stock was 680 dolfs. for 6^ monSis, B's 580 dolls, 
for 94 months, and C's 870 dolls, for 8| months ; how much 
is each man's part of this loss ? 

A's loss 59 dolls. 15 cts. 
Ans. i B's 86 45 

s 118 80 



(A'fi 
{ B's 
^C's 
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PROFIT AND LOSSw W 

SECTION 10. 

PROFIT AND LOSP. 

By this rule we discover what has been gained or lost 
OD the purchase and sale of goods, and merchandise of every 
kind. 

RULE. 

Prepare the question by reduction when necessary, and 
then work by the Rule of Three or Practice^ as the nature 
of the question may require. 

EXAMPLE. 

1. Bought 360 barrels of flour frr 6 dollars 26 cents per 
barrel, and sold it for 7 dollars 60 cents per barrel ; what 
ii the profit on the whole ? * 

/>. c. 

7 60 

6 25 



1 25 gain per barrel. 
B. D.c. B. D. 

As 1 : 1 26 :: 360 : 460 A/is. 

2. Bought a piece of cloth for 1 doll, and 20 cents per 
yard, and sold it again for 1 dollar 60 cents a yard ; what 
is the gain per cent ? Ans. 26 per cent. 

3. Bought a piece of linen containing 42 yards fcwr 21 
dollars, and sold it at 66 <jents per yard ; what is the gain 
or loss on the whole piece 1 

Ans* 6 dolls. 72 cents gain. 

4. A merchant bought 6 barrels of whiskey containing 
82 gallons each, €qt 96 dollars ; while in his possession he 
*ost 12 gallons by leakage, the residue he sold for such a 
sum as gained him 12 dollars on the whole; how onioh per 
gallon did he buy and sell for ? 

Ant. Bought for 60 cents, and sold for 60 cents per galL 

5. Bou^t 120 doz. of knives for 20 cents each knife, 
and SQld them again for 17 cents each, what was the loss on 
th« whole ? Ans. 43 dolls. 20 cts. 
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IM PROFIT AND LOBS 

0. A mewihant gave 149 dollars for 100 yards of cloth ; 
mt how mudi per yard must he sell it to gain 51 dollars on 
the whole ? Ans. 2 dollars. 

7. Bought a chest of tea at 1 dollar and 26 cents per 
pound, but finding it to be of an inferior quality, I am will- 
mg to lose 16 per cent, by it ; how must I sell it per pound ? 

Ans. 1 doll. 2i cents per lb. 

8. A merchant bought 20 dozen of wool hats at 90 cents 
per hat ; at what rate must he sell them again to gain 20 per 
cent, and how much does he gain on the whole? 

Ans. he must seU at 1 dollar 8 cents per hat, and gain^ 
48 dollars 20 cents. 

9. A trader bought a hogshead of rum of a certain proof, 
containing 115 gallons, at 1 dollar 10 cents per gallon; how 
many gallons of water must he put into it to gain 5 dollars, 
by sellmg it at 1 dollar per gallon? 

Ans* 16i gallons. 

10. A merchant bought 4 hundred jveight of cofiee for 
184 dollars 40 cents, and was afterwards obliged to sell it 
at 25 cents per pound ; what was his loss on the whole, and 
how much on each pound ? 

Ans. 5 cents^ loss on each pound, and 22 dollars 40 
cents on the whole. 

11. If by selling 360 yards of broadcloth for 1728 dollars, 
there is gained 20 per cent, profit, what did it cost per yard ? 

Ans. 4 dollars. 

12^ A merchant laid out 1000 dollars on cloth, at 4 dol- 
lars per yard, and sold it again at 4 dollars, 90 cents per 
yard ; what was his v^hole gain ? Ans. 225 dolls. 

18. A sells a quantity of wheat at 1 dollar per bushel, 
and gains 20 per cent. ; shortly after he sold of the same to 
the amount of 37 dollars 50 cents, and gained 50 per cent. ; 
how many bushels were there in the last parcel, and at what 
rate did he sell it per bu^l ? 

Ans. 30 bushels, at 1 doll. 25 t^nts per buBshel. 

14. A trader is about purchasmg 5000 galls, of whiskey, 
which he can have at 48 cents per gallon in ready money, 
or 50 cents with two months credit ; which will be the most 
profitable, either to buy it on credit, or by borrowing the 
money at 8 per certt. per annum, to pay the cash price ? 

Ans. he will gain 68 dollars by paying llie cash. 

16. A butcher bought 12 head of beef cattle of equal 
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BARTER. 101 

weight, for 240 dollars, which he sells again for 4 cents per 
pound ; what ought each one to weigh, that the butcher may 
have the hides and tallow as clear gain ? 

Ans. \cifft. Iqr. 24if6. 



SECTION 11. 

BARTER. 

Babter is the exchanging of one commodity for another 
at the rates agreed upon by their owners. 

RULE. 

Proceed by the rules of reduction and proportion, as the 
nature of the question may require. 

EXAMPLE. 

1. How many yards of linen at 50 cents per yard must 
be given for 6i yards of broadcloth, at 4 dollars 60 cents 
per yard ? 

4,50 dollars 
64 

^ 2700 
112i 



28,12i 
c. yd, D* c. yds* 

yVs 50 : 1 :: 28,12i : 56J Arw. 

2. A has 320 bushels of salt at 1 dollar 20 cents per 
bushel,' for which B agr^ to pay him 160 dollars in cash 
and the rest in coffee at 20 cents per pound ; how much cof- 
fee must A receive? ' Ans* 1120 lb. 

3. How much rye at 70 cents per bushel must be given 
for 28 bushels of wheat, at 1 dollar 25 cents per bushel ? 

Ans* 50 bushels. 

4. A barters 319 lb. of coffee at 23i cents per pound, 
with B for 250 jards of muslin ; what does the muslin cost 
A per yard? Am, 30 cents nearly. 

5. C has flour at 5 dollars per barrel, which he barters 

12 
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108 EXCHANGE. 

to D at a prc^t of 20 per cent, for tea which cost 1 dollar 
25 oents per pound; at what rate must D sell the tea to 
make the barter equal ? Ana. 1 doll. 60 cts. per lb. 

($. A has cloth which cost him 2 dollars 50 cents per yard, 
but in trade he must have 2 dollars 80 cents ; B has wheat 
at 1 dollar 20 cents per bushel ; at how much per bushel 
should he sell to A, to make the barter equal 1 

Arts. 1 doll. 34| cents. 

7. P has 240 bushels of rye which cost him 90 cents per 
oushel ; this he barters with Q at 95 cents per bushel for 
wheat which stands Q 99 cents per bushel ; how many bushels 
of wheat is he to receive in barter, and at what price, that 
their gaiAs may be equal 1 

Ans. 218^ bushels, at 1 doll. 4i cts. per bushel. 

8. A gives B in beurter 26lb, Aoz. of cinnamon, at 1 dol- 
lar 28 cents per pound, for rice at 6 cents per pound ; how 
much rice must A receive ? Ans. 5 cwt. 

9. C and D barter ; C has muslin that cost him 22 cents 
per yard, and he puts it at 25 cents ; D's cost him 28 cents 
per yard ; a^what price must he put it to gain 10 per cent, 
more than C 1 Ans. 34f J cents per yard. 

10. A buys 250 barrels of fiour from B, at 6 dollars 25 
cents per barrel, in payment B takes 4 cwt. of coffee at 30 
cents per pound, 64 pounds of tea at 1 dollar 75 cents per 
lb. 25 yards of broadcloth at 6 dollars per yard, 206 dollars 
10 cents in cash, and the balance in salt, -at 8 dollars per 
barrel ; how many barrels of salt must B receive 1 

Ans. 120 barrels. 



SECTION 12. 
EXCHANGE. 

BxoHANOB is the reducing the money, coin, ^. of one 
tate or country to its equivalent in another. 

Par is equsJity in value ; but the course of exchange is 
oflen above or below pat . 

Agiu is a term sometimes used, to express the difference . 
between bank and current money. 

Casel. 
To change the currency of one state into that xyf another. 
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Work by the Rule of Three; or by the theorems in the 
following table : — 
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The value of a dollar in any state is found, either opposite 
to that state, or under it in the table. 
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1. What is the value of 480Z. Pennsylvania currency i 
North Carolina? 



s. d. 9. £. 


£. 


7 6 : 8 :: 480 : 


: 512 Ans, 


£. 




480 




Add^V- 32 




512 Ans. 





Aa 
Or, 



2. What is the value of 256/. New York currency in 

Pennsylvania? Ans. 240Z. 

How much South Carolina currency is equal to 1500Z. 

of New Jersey? Ans. 933Z. 6*. 8d. 

4. What sum New York currency is equal to 180L in 
Massachusetts? Ans. 2401. 

I. How much Virginia currency will purchase a bill for 
280/. South Carolina? Ans. S60L 

6. A bill of exchangj being remitted from Rhode Islemd 
.- ouuth Carolina for 304^, what is its value in the currency 
of the latter? Ans. 2B61. ds. 10id.-f 

Case 2. 

To change the currency of the different states to Federal 
money. 

RULE. 

Divide the given sum, reduced to shillings, six-pences, or 
pence in a dollar, as it passes in each state. 

EXAMPLES. 

1. Change 1272. I2s. New England money to dollars and 
cents. 

127/. 12«.=2552 shillings. 
The dollar. New England, is 6«. ) 2552 



425,33J 
Ans. 425 dolls. 33^ cts. 
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2. Change 371. 10s. PeKDaylvania currency, to dollars. 

37/. 10«.=:1500 six-pences. 

7«. 6d. or 15 six-pences make a dollar Pennsylvania cur- 
rency; hence 1500-7-15=100 dolls. Ana. 

Or, 37L 10s.=9000 pence=100,00 cents. Ans, 

3. Change 225/. 12^. New York currency to Federal 
money. ^ 

«26Z. 12#,=4512 shillings H- 8 the dollar New York cur- 
rency =564 dollars. Ana, 

4. A bill of exchange for 468Z. Ds. Gd, Virginia curren- 
cy, is remitted to Philadelphia ; what is its value in Federal 
money? Ans. 1563 dollars 25 cts. 

5. A merchant deposited in the United States brancli 
bluik at Pittslmrghj-the sum of 760Z. 10«. Pennsylvania cur- 
fency, for what sura may he draw for in Federal money ? 

Ans. 2001 doUars 33a cents. 

Naie^ — Federal money being i)ow. cjaierally introduced into mcrcnr:- 
tile buflinese throuehout the United States, has nearly snpcrHedt-H ti^ 
u«e of the above rules of exchange between the different States. 

Case 3, 

FOREIGN EXCHANGE. 

Accounts are kept in f^^and, Ireland, and tlio VVevSi 
India islands, in pounds, shillings, pence, and farthings 
though their intrinsic value in these places is diflTeront. 

A TABLE 

Of differ&uft Moneys^ as they are denominated and valued 
in different countries. 



OKBAT BRITAIN, IRELAND, AND THE WKiT INtUES. 

4 farthings =1 penny 

12 pence I shill'mg 

20 shillings ^ 1 pound 
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FBAIfOB. 


12 Denters - - 


= iSol 


20 Sols 


1 Livre 


8 iivres 


- 1 Crown 


SPAIN. 


A Marvadies Vellon, or 1 


^ = 1 Quarta 


2iManradies of Plate < 


8i Quartas, or 


1 Rial VeBmi 


34 Marvadies Vellon < 


1 


16 Quartas, or 


• 1 Rial of Pli^ 


34 Marvadies of Plato < 


» 


8 Rials of Plate 


- 1 Piaster, Pezo, or Dollar 


5 Piatftears • 


1 Spanish Pistole 


2 Spanish Pistoles - 


- 1 Doubloon 


ITALY. 


12 Deniers 


sr iSol 


20 Sols ... 


1 livre 


6 Livres 


. 1 Piece of E^ht at Genoa 


6 Livres - 


1 Ditto at Leghorn 


6 SoUdi ^- - 


- 1 Gross 


24 Grosses - 


1 Ducat 


POBl 


*UGAL. 


400 Reas - - * - 


= 1 Crusadoe 


1000 Reas 


. ' 1 Millrea 


H0£. 


LAND. 


8 Penning - 


== 1 Groat 


2 Groats 


- 1 Stiver=2d. 


6 divers - 


1 Shilling 


20 Stivers 


- 1 Florin, or Guilder 


2i Florins - - - 


1 Rix Dollar 


6 Florins 


- 1 £. Flemish 


5 Guilders 


1 Ducat 


DBir 


HARK. 


16 Shillings 


== 1 Mark 


6 Mfunks 


. 1 Rix Dollar 


32 Rustics - 


1 Copper Dollar 


6 Copper Dollars - 


- 1 Rix Dollar 


RU 


BSIA. 


18 Pennins 


= 1 Gros 


90 Gros 


. 1 Fkwrin 


8 Florins - - - 


1 Rix Dollar 


2 Rix Dolkun 


- 1 Gold Ducal 


«. 
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RULE, 

In exchanging of foreign moneys, work by the R lie of 
Three, or by Practice ; and for exchanging foj^fdigp moneys 
to Federal, work by the table in page 40. 

EXAHPI^ES. 

1. Philadelf^ia is indebted to Liondon 1749L currency, 
what sum sterling must be remitted, when the exchange is 
65 per cent*? 

£. £,• £• £• 

As 165 : 100 :: 1749 : 1060 sterliog. Am. 

2. London is indebted to Philadelphia 1060Z. sterling; 
what sum Pennsylvania currency must be remitted, the ex- 
change being 65 per cent, as above ? 

£. £. £. £. 

As 100 ,*: 165 :: 1060 : 1749 Am. 

Or, 50 i 1060 

10 i 530 

5 I 106 

53 

17491. Atu. 

3. Baltimore, Oct. 1, 1817. 
Ebcchange for 1260Z. lOs. sterling. 

Thirty days after sight of this my first of exchange, sec- 
ond and third of like tenor and date not being paid, pay to 
A. B. or order, twelve hundred and sixty pounds ten shil- 
lings sterling, vahie received, and place the same to account, 
as per advice from 

P- S— n. 

W. L. merchant, London. 

What is the value of this bill in Federal money 1 

V2G0L 10«.^1260,5.X by 444 centS3=5596 doite. 02 
cents. Ana. 
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4. London^ January 1, 1818. 
&[change for 5596 dolls. 62 cts. Federal money. 
Thirty days after sight of this my second of exchange, 

first and third of the same tenor and date not paid, pay to 
J. B. w order, five thousand five hundred and ninety-six 
ddlars sixty-two cents, value received, and place the same 
to account, as per advice from 

S.B. 
Mr* T* In merchant, Baltimore. 

How much sterling is the above Inll, 4»44 oMb to the 
pound t 

444)5596,62(1260 
444 

1156 

888 

2686 
2664 

222 
20 

4440(10 Ans. 1260Z. 10«. 

4440 

> 

5. A merchant of Philadelphia receives firom his cor- 
respondent in Dublin, a bill of exchange for 540Z. 155. Irish 
currency ; what is its value in Federal money 1 

Ans. 2217 dolls. 1\ cts. 

6. A merchant in Philadelphia draws on his correspond- 
ent in Dublin for the balance of an account amounting to 
2217 dolls. 7i cents ; what sum Irish currency mast be re- 
mitted to satisfy the draft ? Ans, 540/. 155. 

Nate. — In tj^de last examples tha course of exchange is considered 
as beingr at par : when the exchange is above or below par, the per 
cent, must be added or subtracted, as the case requires. . 

7. In a settlement between A of London and B of Phila- 
delphia, B is indebted to A in the sum of 320Z. sterling, what 
sum must be rwmtted by B to A to settle the balance, the 
exchange being 12i per cent, from the Unilwl States tso 
Great Britain? Ans. 1508 dolls. 40 cts. 
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& C of New YoiiC ««iQitsd259 ddlars to kis correspond- 
ent in Dublin, to be placed to liis account $ [or what ^m 
Irish carreney, must he receive credit, the course of ex- 
change being 8 per cent, in favor of Irdand ? 

Ana. 7B6h afearfy. 

N(4e. ITie par of axchango between the United States of A/ncric* 
and most other tradings countries, may be found by the table in page 40. 



SECnCW 13. 

ALLIGATION. 

AM.T6AT10N is a ru!e for finding the prices, and quantity 
of simples in any mixture compounded of those things.^ 

Case 1. 

To find the mean price of any part c^ the composiiidn, 
when the several quantities and prices aro given. 

RULE. 
As the sum of the whole quantity, is to its total value, so 
is any part of the composition, to its value. 

EXAMPLE. 

1. A merchant mixed 2 gallons of wine at 2 dollars per 
gallon, 2 at 2 dollars 50 cents, and 2 at 3 dollars ,* what is 
ooe gallon of this mixture worth ? 
gal. 
2 at 2,00=400 
2at2,50=.&00 
2 at 3,00=600 

6 1600 

G. B.C. G. B.C. 

As : 15,00 :: 1 : 2,50 Anf. 

^. A grocer mixed 20 lb. of sUgar at 10 cents per lb. dO 
lb. at 15 cents, and 40 lb. at 25 cents; what is one pound 
of this mixture worth? Ans. 18J cts. 

a A trader mixes 10 bushels of salt at 16p cents, 20 at 

^ i I 
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IQO ^su.and 30 at 170 cts. per bushel^ at what rale can be 
aiibrd to sell 0119 bushel of this mixture? Ans> 163} cts. 

4. If 4 ounces of silver at 75 c^its p^ ounce, be melted 
with 8 ounces at 60 cents per ounce, w^ai is the value of 
one ounce of this mixture? Ans* 6^ c^its. 

Case 2. 

To find what quantity of several simples must be taken 
at their respective rates, to make a mixture worth a given 
price. 

RULE. 

Place the rates of the simples under each other^ and link 
each rate which is less than the mean rate, with one or more 
that is greater. . The difference between each rate and the 
mean price set opposite to the respective rates with which it 
is linked, will be the several quantities required. 

Note. 1. If all the given prices be greater or less than the mean 
rate, they must be linked to a cipher. 
2. Dirorent modes of linking will produce different 1 



. EXAMPLES. 

1. How maay pounds of tea at 150, 160, and 300 cents 
fot pound, imist be mixed tog^h^, that 1 pound may be 
sold for 180 cents? 

i 160v 20 at 150 c^ts ) 

Mean rate 180 2 160\) 20 at 160 } Ans. 

(200/ 30+20=50 at 200 ) ^ 

2. How nmny gallons of wine at 3, 5, and 6 dollars per 
gallon, must be mixed together, that one galloi^ may be 
worth 4 dollars? 

Ans* 3 gaU<ms at 3 dolls. ^ 1 galionr at 5 dolls, and 1 
gallon at 6 dollars. 

3. How many bushels of rye at 40 cents per bushel, and 
corn at 30 cents, must be mixed with oats, at 20 cents, to 
make a mixture worth 25 cents per bushel? 

C 20-^ 15-f 5 i 6 bushels of rye 

1. Ans. 25 < 30^ j .5 2. Ana. < 6 do. com 

(40-^ 6 (24 do. oats 

4. A grocer has four several sorts of tea, v^z. one kind 
at 120 cents, another at 110 cents, another at 90 cents 
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ALUGATiON.. HI 

and another at W cents per pounds how much of esleh sort 
must he taken to fnake a mixture worth 1 dollar per pound f 
/ ^ at 186 cents. z' 3 at 120 centsi 

i.^n,.)} ^JS ^••^- I ''m 

(2 80 (3 80 

/ 1 at 120 cents. M at IfO cents. 

3. Am. < 2 90 *• •^'"* 53 90 

(1 80 (1 80 

/ 3 at 120 cents. / 2 at 120 cento. 

(2 80 (3 80 

J^oU, From this last example it is manifest that a great many dif- 
ferent answers may result to the same question, according to the va- 
lioiM modes of linking the numbers together. 

Case 3. 
When the rate of all the simples, the quimtity of one of 
them, and the compound rate of the whole mixture are given, 
U) find the several quantities of the rest. 

RULE. 

Arrange the mean fate, and the several prices, linked to- 
gether as mease 2, and take their difievttiee. 

Then, as the difl^rence of the s&nk name with the qaaQ- 
tity given. 

Is to ^ rest of the difibrences respectively : 

So is the quantity given. 

To the several quantities required. 

EXAMPLE. 

1. A grocer would mix 40 pounds of sugar at 22 cents 
per p(Hind, with some at 20, 14, and 12 cents per pound ; 
now much of each sort must he take to mix with the 40 
poundSf that he may sell the mixture at 18 cents per pound t 
lb. 



ri2-^ -41 
|l4-v\ -2 

1 20. y y —4 



18 

i against the price of the given quantity. 
As 6 : 40 :: 4 : 26,66 lb. at 12 cents.). 
6 : 40 :: 2 : 13,33 do. 14 > Ajm. 

and %'^Jo^ do. 20 ) 
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d* Uemf mmh «lieat at 4M cmi^f rye at 93 csefite, and 
barley ai 30 €<^Dts p^ buftbel^ muat be mixed with 24 bush- 
els of oats at 18 cents per biishd, that the whole may rato 
at 22 cents per bushel? Ans, 2* bushels of each. 

S. How much gold at 16, 20, and 24 carats fine, and how 
much alloy must be mixed with 10 ounces of 18 carats fine, 
that the composition may be 22 carats fine ? 

Afu. 10 oz. of IH carats fim, 10 of 20, IT^of 24, 
and 10 of alloy. 

Case 4. 

Whai the price of all the sknples^ the quantity to be max- 
•d, and the mean price are given, to find the quantity of each 
.simple. 

RULE. 

Find their differences by linking as before : 
Then, as the sum of the differcncesj 
Is to the quantity to be compounded ; 
So is the difference opposite to each price. 
To the quantity required. ' 

RXi^fPLC. 

r. How much sugar at 10, 12, and 15 cents per pound, 
will be required to make a mixture of 40 pounds, worth 13 
cents per pound ? 

' no-^ "2 • 

13^12^ ) 2 

(l^Jy 3+1=4 



8 sum of the different sinr 

1 



8 sum of the different simples. 
As 8 : 40 : : 2 : 10 lb. at 10 cts. ) 

8 : 40 -.: 4 : 20 do. 15 } Ans. 
and 10 do. 12 ) 

2. How much golJ of 15, of 17, of 18, and of 22 carats 
fine, must be mixed together to form a mixture of 40 ounces 
of 20 carats fine? 

Ans. 6 02. of 15, of 17, and of 18, and 25 oz. of 22. 

3. How many gallons of water must be mixed with w.ine 
at 6 dolkUrs per gallon, to fill a vessel of 70 gallons, so that 
it may be soM without loss at 5 dollars per gallon? 

Ans. 11^ gallons of water. 
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VULGAR FRACnONa 113 

PART VI. 
VULGAR FRACTIONS. 

A Vulgar Fraction is any supposed part or parts of an 
tmit, and is represented by two numbers placed one above 
the other, with a ^separating line between them ; thus, \ one- 
fifth, f four-ninths. 

The number above the line is called the nuiMToXor^ and 
that below the line the denominator. Thus, ^ 

4 numerator 

— — &c. 

9denomina. 10 

The denominator shows how many parts the units^r inte- 
ger is divided into, and the numerator shows how many of 
those parts are contained in the fraction. 

Vulgar fractions are either proper, improper, compound, 
or mixed. 

A proper fr^tion is when the numerator is less than the 
d^iominator, as i, f , ^, |f , &c. 

An improper fraction, is when the numerator is eiuier , 
equal to, or greater than the denominator, as #, f , Y> ^2«. 

A compound fraction is a fraction of a fraction, as f of |, 
|ofVV.of+f,&c. • 

A mixed fraction is a whole number and fraction united, 
as 8}, 4J, 120^, &c. 



SECTION 1. 

ReducUon of Vulgar FracUons. 

Case 1. 
To Reduce a Vulgar Fraction to its lowest terms. 

RULE. 

Divide the greater term by the less, and that divisor by 
the remainder, till nothing be left, the last divisor is the 
K2 
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114 REDUCTION (»* VULGAR FRACTIONS. 

common measure, by which divide both parts of the frac- 
tion : the quotient will be the answer. Or, 

Take aliquot parts of both terms continually, till tlie frac- 
tion is in its lowest terms« 

Noit. 1. 1.' the common measure when fuund is 1, the fraction is 
already in its lowest terms. 
2. Ciphers to the right of both tho terms may be out off thim, 

EXAMPLB& 

I. Reduce J| to its lowest terms. 
36)48(i 
36 

Cor:unon measure 1 2 ) 36 ( 3 



12 ) 36 ( 3 

36 3 2div.6div. 

— -jAtu. 26 Id 3 

12)48(4 Or,— =— =- An$. 

48 48 24 4 

2, Reduce |ff to its lowest terms. Aim. | 

3* Reduce y^ to its lowest term3. { 

• 4. Reduce i^VVo ^^ ^^ lowest terms. | 

5« Reduce y^ to its lowest tlSrms. } 

6. Reduce ^^j\ to its lowest terms. l 

Case 2. 
To reduce a mixed number to an improper fraction. 

RULE. 
Multiply the whole number, by the d^sominator of the 
fraction, and add the numerator to the product, for a new 
numerator, under whiclTplace the given denominator. 

\ EXAMPLE. 

1. deduce 84 to an improper fraction. 

8 
4 

32 + 3=35 
4 
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REDUCTION OF VULGAR FRACTIONS. Hfi 

2. Reduce 12tt ^^ ^^ improper fraction. Am. '^^f 

3. Reduce 183 -^j to an improper fraction. ''fj* 

4. Reduce 61 4rV to an improper fraction. •f4* 
6. Reduce 684265 to an improper fraction. 1 7 3^7 « » ^ 

Case 3. 
To reduce an improper fraction to a whole or mixed 
number. 

RULE. 
Divide the numerator by the denominator ; the quotient 
will be the answer required. 

MtU. This case and case 2, prove each other. 

- EXAMPLE. 

1. Reduce. \* to its proper terms. 

4)36(81 Ans, 
32 

3 

2. Reduce 'f|* to its proper terms. Ans. ISS/i- 

3. Reduce ^ V * to its proper terms. 362y 

4. Reduce '^ to its proper terms. 6^^ 
6. Reduce 'yf* to its proper terms. ^l^rr 

Case 4. 

To reduce several fractions to others that shall have one 
common denominator, and still retain the same value. 

RULE. 

ions to their- lowest terms, then 
into all the denominators, but its 
; and all the denominators into 
ienominator. 

EXAMPLE. 

to a common denominator. 

merators. 

nmon denominator. 

AfU. jj, jx* IT* 
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1 16 REDVCtlOh OF VULGAR FRACTION& 

2. Reduce J, f , and f , to a common denominator* 

Ans. f^\, A'Vt Hh 

3. Reduce |, f, 1^, ancff, to a common denominator. 

^ns. ^j, mh ^M» «H- 

Case 5. 

To reduce several fractions to others, retaining the same 
value, and that shall have the least common denominator.^ 

RULE. 

Divide the given denominators by any number that will 
divide two or more of them without a remainder ; set the 
quotients and undivided numbers underneath ; divide the^ 
numbers in the same manner, and continue the operation, 
till no two numbers are left capable of being lessened ; the 
product of these remaining numbers, together with the di- 
visor or iiivisors, will give the least common denominator. 

Divide the common denominator, so found, by each par- 
ticular denominator, and multiply the quotient by its own 
numerator for a new numerator, under which place the com- 
mon denominator. 



1. Reduce ^, f , ^, and |, to the least common denom- 
inator. 

3)2 3 6 8 



2)2 12 8 



111 4X^2x3=24 conmion den<»niAator« 
'2)24 



Divisors 



12X1 = 12 

3 8X2=16 

6 4X5=20 

18 3X7=21 

Then, if, i|, f J, |i Ans. 
2. Reduce J, j, ^, andy^, to the least cortimon denmn- 
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REDUGTIONOF VULGAR FRAGTICWVS. _ 117 

3. Reduce |, |, ^^ and |, to the least coramon denomi- 
nator. Ans. H» ih il» H 
Case 6. 
To reduce a compound fraction to a single one. 

RULE. 

Multiply all the numerators together for a new numerator, 
and all the denominators for a new denominator. 

Note. Such figures as are alike in the niunerators and denominators 
maj be cancelled. 

EXAMPLE. 

1. Reduce *^ of J of f to a single fraction. 

2 X 3 X 4=24 2 Or cancelled. 

— = - Ans. 2 3 4 2 

3X4X5=60 6 -... = -. Ana. 

3 4 5 5 

2. Reduce J of J of /^ to a single fraction. 

- Ans. U 

3. Reduce 1^ of | of f to a single fraction. 

Ans. ^ 

4. Reduce f of 4^ of |J to a single fraction. 

Ans. ^ 
Case 7. ^ 
To reduce a fraction of one denomination to the fraction 
of another, but greater, retaining the same value. 

RULE. 

Make it a compound fraction, by comparing it with all 
rhe denominations between it and that to which it is to be 
reduced ; reduce this fraction to a single one. 

KXAMPLE. 

1 . Reduce f of a penny to the fraction of a pound. 

.5X1X1 5 

- — — = -— - ^ih Ans. 
6 X 12 X 20 14^0 

2. Reduce f of a pennyweight to the fraction of a pound 
troy Ans. jiig 

% Reduce Vj of a pint of wine to the fraction of a hog»-* 
head. Ans. ^ij 
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118 RfiDUCTICm OF VULGAR FRACTIONS. 

4. Reduce \j of a minute to the fraction of aiday. 

AnS. TTT? 

Case 8. 

To reduce tne fraction of one denomination to the frac- 
tion of another, 'but less, retaiijiing the same value. 

RULE. 

Multiply the given numerator, by the parts of the denom- 
inator, between it and that to which it is to be reduced, for a 
new numerator, and place it over the given denominate/^ 
which Feduce to its lowest terms. 

EXAMPLE. 

1. Reduce j-^^-^ of a pound to the fraction of a penny. 

6 X20X12 1200 6 

1440X1 X 1 1440 6 

2. Reduce ^^r ^^ ^ pound troy to the fraction of a pea 
nyweight. Ans, J 

3. Reduce jj-g of a hogshead to the fraction of a pint. 

Ans. ^ 

4. Re<iuce ttVt ^^ ^ ^^Y ^ ^^^ fraction of a minute. 

Ans. Vt 
Case 9. 

To^find the value of a fraction in the known paits of an 
Integer. 

RULE. 

Multiply the numerator by the known parts of the inte- 
ger, and divide by the denominator. 

EZAMFLB. 

I. What is the value of f of a pound sierlingT 
20 shillings = 1 pound. 
« 

3j40 

13 4 Ans. 13«. 4d. 

8. Reduce i of a pound troy to its prop**r quantity. 

Ans. 7oz. 44wi. 
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REDUCTION OF VULGAR FRACTION& 1 10 

8. Reduce J of a mile to its proper quantity. 

Ansn 6fuPk l()p. 
4. Reduce y'^ of a day to its proper time. 

Ans» 7 A. 12/nin. 
6. What is the value of ^ of a dollar. Ans, 80 cts. 

Case 10. 

^ To reduce any given quantity, to the fraction of a greater 
uenomination of the same kind. 

RULE. 
Reduce the given quantity to the lowest denomination 
mentioned for a new numerator, under which set the integral 
part (reduced to the same name) for a denominator. 

E:SA]fPLES. 

1* Reduce Ot. 8i^ to the fraction o£ a pound. 

s» 
20 
12 

240 



2. Reduce 26 cents to the fraction of a dollar. 
25 1 

100 4 

S. Reduce 31 gallons 2 quarts to the fraction of a h<^8- 
head. Ans. {. 

4. Reduce 6 hundred weight 2 quarters 18 j pounds to the 
fraction of a ton. Ans* i. 

Case 11. 

To reduce a vulgar fraction to a decimal of the same 
vahie. 

RUIJl 
Add ciphers to the right-hand of the numerator, and cftvid* 
hf the denominator. 



s* 

6 
12 


d. 

8 


80 

240 


1 
3 
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EXAMPLE. 

' I. Reduce J to a decimal fraction of the same value. 
4.) 300 

,75 Ans. 
8. Reduce ^J to a decimal fraction. Ana* ,85 



SECTION 2. 

ADDITION OP VULGAR FRACTIONB. 

Case 1. , 

To add fractions that have the same common denomi- 
nator. 

RULE. 

Add all the numerators tc^ther, and divide the amount 
by the common denominator. 

EXAMPLE. 

1. Add ^, ^j, f^, V^ and H together. 

numerators. 

1 . 
5 
7 

11 

coRunon denominator 12 ) 33 ( 2 j Asu. 
24 

9 3 

12 4 

2. Add /y, ^, ^, ^, and « together. Am. 2§ 

3. Add it, It, If, and H together. 2J. 
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ADDITION OF VULGAR FRACnONSL 121 

Case 2. 

To add firactioDs having difier^it denominators. 

RULE. 

RediK» the given fractions to a common denominator, by 
case 5, and proceed as in the foregoing case. 

EXAMPLS. 

1. Add i, I, f and ^ togsSther. 
12 
I S 5 9 12 18 15 18 18 

i 4 812 24 24 24 24 18 

24)63(21 

48 

15 

t. AM I, i, i and f^ti^ther. Am. Ify 

a. Add f,f,^,f and ft tpgethw. Zf^\ 

Cases. 
To add mixtid numbers. 

RULE. 
Add the fractions as in the foregoing cases, and the mt^> 
gen as in adcMtlon of whole numbers. 

ESAirrLBS. ^ 

I. Add 13y^, 9^ and 3^ together. 
13ft 
ftft 

26ff =f Aru. 
9. Add 5}, d| and 4^ together. 

5}t=:.5j^ common denominator 
^i'^m 15 

*i-4if ^ Jf=2A 

15H 11^ Am 
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3. Add If, } of J, and 9^^ toaether. Am. 11^^ 

4. Add 1 /j, 6 J, i of i, and 7i together. 16tVV 

Case 4. 
To add fractions of several denominations. 

RULE. 
Reduce them to their proper quantities, by case 10 in »• 
duction^ and add them as before. 

E2EAHPL8* 

t. Add J of a £. and ^a^ o(^ a shilling- 
8. d. 
J of a £. = 16 6|=|J common defiom. 
fV of a #. = 31=^8^ 

15 9 «=1A 



Shillings 15 10^ Arts. 
2. Add i of a yard to } of a foot. Ans. 2 feet 2 iacheB. 
d. Add i of a day to i of an hour. 

Ans. 6 hours 30 minutes. 

4. Add J of a week, J of a day, and \ of an hour to- 
gether. . Arts, 2 days 14 hours 30 minutes. 

5. Add 4 of a mile, f of a" yard, and | of a foot together 

Ans. 1540 yards 2 feet 9 inches. 



sBcnoNa 
Subtraction of Vulgar Fractions. 

RULE. 
Prepare the fractions as in addition, and subtract the 
tower numerator from the uppcic, and place the d^lerenoe . 
over the common denominator. 

. Note. 1. When the lower numerator is greater flian the upper. Bob- 
tract it from tho common denomniatorf adding the.iipper Bomeimtor to 
khe difference, and carry 1 t<f the units place of the integer. 

2. When the fractions are of different inCegers, ^hid their Tahiti, 
«eparately, and subtract as in eompound subtraction of whole Mmm- 
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EXAMPLES. 



Prom I From f From f = A 

Take J Take ^ Take i=^ 

Rem. |c=^ Ans. Rem. f JLtm. Rem. ^^ JLii«. 

From H Fron* f From |ff • From fj 

Take J Take f Take yj^ Take |i 



y 



Rei/1. J Rem. ^ Rem. Jf| Rem. ^ 

From 12^ From 13 ^ From 10,% From 19/r 

Take 6i Take Sff Take 1^^ Take 0^ 

Rem. &K 4^ Rem. 8|| Rem. 18||{ 

From J of a £.=16 Gf , From 7 weeks 
Take f^of a «. = 3^ Take 9^ days 

Rem. 15 3Vy Rem. 5tr. 4il. 7A. 12fii. 



SECmON 4. 

Molttplication of \algar Fractions. 

RULR 

Reduce the coinpound fractions to simile ones, and ' 
mixed numbers to improper fractions, then multiply the nu-> 
meratoi^ together for a new numerator, and the denominap 
KMTs for a new denominator. 



I. Multiply } by i 

2X1=8 1 

- - — =r- Ant. 

8X4=13 6 
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194 WVUIIQN OF V VLOAR FRACTiOMI 

2. Multiply 4i by 4 

4* 
2 

9X1=9 

- - — An$. 

2x8=16 . 

. n. Multiply } by ♦ - • - • • Am. A 

4. ^ foflbyi . • . -A 

5. 7i by i .... • U 

6. I of 9 by » . . • • »H 
T. 48J by 13| . . • • 672A 



SECTIONS. 

Divlsioii of Vulgar Fractions. 

RULE. 

PftBPABB the fractions, if necessary, by feductioii ; in^^ 
the divisor, and proceed as in multiplication. 






1. Divide f by } 



EXAMPLES. 

3x3 9 
5?x2'"ie 



2. Divide 44 by 1} 

2 3 

9X3 27 
9 5 Then - -.=—=2/, Am. 

2X5 10 
2 S 
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$. Divide | by | Am. f| 

4. Divide ^f by f' 1|| 

6. Divide li by 4^ ' ^ 

6. Divide } by 4 'A 

, 7. Divide 9J by i of 7 2^f 

8. Divide 5205| by | of 91 71^ 



SECTION & 

The Ride of Three in Vulgar Fractions. 

Thb operation of tbe Rule of Three in Vulgar Fractions, 
whether direct, inverse, or compoundj is performed 4n the 
same manner and agreeably to the principles laid down in 
whole numbers under these rules. 

When the question is in direct proportion, prepare the 
terms by reduction, and invert the first term; then proceed 
as in multiplication of firactions. 

EXAMPLE. 

!• If i of a yard of cloth cost } of a dollar, what will i 
of a yard come to? 

yd, D. yd. 
As i : ) :: i 
4X2X7=66 B.C. 

Inverted - - - — =21 dollars. Aiu. 2 a8| 
1X3x8=24 

2. If I of a ton of iron cost 164} dollars, what will f of 
a ton come to? Ans. 211 dolls. 28^ cts. 

3. A person having f of a coal mine, sells } of his share 
lor 171 dollars, what is the value of the whole mine at the 
same rate ? ' Ans. 380 dollars. ^ 

4. At f of a dollar per yard, what will 42 yards come tof 

Ans. 35 dollars. 
. 6. A gentleman owning } (^ a vessel, sells } of his share 
for 812 dollars, what k the whole vessel worth? 

Ans. 1170 dollars. 
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6. if li bushel of apples cost 79} cents^what wUl d| 
bushels cost at the same rate 1 > Ans. 202fV cents. 

7. If 1^ of a ship be worth 175 dollars 35 c^its, what 
part of her may be ourchased for 601 dollars 20 cents? 

Ans.^ 



SECncW 7. 
INVERSE PROPORTION. 

RULE. 

PftXPAEB the question as in direct proportion, invert the 
third t^rm, and proceed as in multiplication of fractious. 

BXAMFLES. 

1. Flow much shalloon j yard wide, will lino 4} yarc^of 
do^ 1} yard wide? 

li==| Then, as f : * :: J 

Or, inverted | : f : : | = VV = ^ ^^' 

2. If 6J hundred weight be carried 22^ fniks for 25f 
dollars, how far may 1 hundred weight be carried for the 
same money? Ans. 145i miles. 

3. If 12 men can finish a piece of work in 37 J days; 
how long will it take 16 men to do the same work ? 

Aris. 28} days*. 

4. A lends to B lOOf dollars for.6| months; what sum 
should B lend to A for 3|^ years, to requite his kindness ? 

Ans. 14^ff dollars. 

5. How many feet long must a board be, that is | of a 
coot wide, to equal one that is 20i feet long, and J of a foot 
wide? ' Ans. 17^ feet long. 

6. In exchanging 20 J yards of cloth of 1 J yard wide, for 
some of the same quality of J 3rard wide, what quantity of 
the latter makes an equal barter? 

Ans. d4| yards. 
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PART VII. 



EXTRACTION OF THE ROOTS, AND COMPARATIVE 
ARITHMETIC. 



SECTION L 

Involution, or the Raising of Powers. 

iNvoLtJTioN is the multiplying of a given number by 
Itself continually, any certain" number of times. 

The product of any number so multiplied into itself k 
termed the power of that number. 

Thus 2x 2=4= the second power or square of 2, 
2x2x2=8= the third power or cube of 2. • 
2 X 2 X 2^ 2= 16= the fourth power of 2, &G. 
The number denoting the power to which any give n sum 
is raised, is called the index or exponent o^ that power. 

If two or more powers are multiplied together, thi ir pro- 
•duct will be that power, whose index is the sum of th( expo- 
bebts of the factors. Thus 2x 2=4, the 2d power 0^2 ; 
4X4=16, the 4th power of 2; 16x16=256, tiie 8th 
power of 2, &c. 

TABLE 
Of the first nine powers. 



,y Google 



IZ$ cvoLtJTiON— squAR£ Roar. 

BXAMnJB. 

1. What is the 3d power of 15 7 

15xl5xl5>=d875 Ans. 

2 What is the 4th power of 35 ? Ans. 1500625. 

3. What is the third power of 1,03 ? Ans. 1,002727. 

4. What is the 5th power of ,029 ? 

Ans. ,000000707281. 

5. What is the 4th power of | ? Ans. /^ 



Of Evolution, or the Extractiiig of Roots. 

Evolution is the reverse of involuttcm. For as drx 3=a0 
y 3==27, the power ; so 27 --3=: 9— 3= 3, the root of thaJ 
power. Hence the root of any number, or power, is such 
a number as being multiplied into itself a certain number of 
times, will produce that power. Thus, 4 is the square root 
of 16, for 4X 4=:16 ; and 5 is the cube root of 125, for 
5x5x5=125. 



SECTION 3. 

THE SQUARB ROOT. 

Ant number multiplied once into itself is called the 
square oC that number. Hence, to extract the square root 
ol' any number, is to iind such a number as being multiplied 
by itself, will be equal to the given number. 

RULE. 

1. Point off the given sum into periods of two figurec 
cdJi, beginning at the right hand. 
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2. Subtract from the first period on the left, the greatest 
•quare contained therein ; setting the root, so found, for the 
first quotient figure. 

8. Double tbe quotient for a new divisor, and bring down 
the next period to the remainder for a new dividual. Try 
how often the divisor is contained in tlie dividual, omittmg 
the units. figure^ and place the number, so found, in the quo- 
tient, and on the right of the divisor ; multiply and subtract 
as in division. 

4. Double the quotient for a new divisor ; bring down the 
aext pwod, and proceed as before, till all the pertods are 
brought down. When a remamder occurs, add ciphers for a 
new period, the quotient figure of which will be a decimal, 
which may be extended to any required degree of exactness. 

PROOF. % 

Square the root, adding the remainder (if any J to tht 
product,, which will equal the given number. 

EXAAJPLE- 

1. Wliat IS the square root of 531441 ? 

53144) ( 739 iln*. 

49 

1. Amble the quotient 14,2) 414 

284 



3.4louble do. 144^) 13041 
13041 
729 

729 

6561 
1458 
5103 



531441 prod; 

a. What is the square root of 106929 ? Aiu. Sfil 

3. What is the square root of 4782969 ? 2187. 

4. What is the square root of 43046721 ? 6561. 
6. What is the square root of 387420489 ? ' 19683. 

6. What is tlie square root of 22071204 ? 4698. 

7. What is the square root of 36372961 ? 6031. 
'S. What is the square root of 2268741 ? 1500,;>3^ 

9. What is flie square roof of 7596796 f 27.56,22'!J4 
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When there are decimals joined to the whole numbers in 
fhe given sum, make the number- of decimals even by addii^ 
ciphers, and point ofT both ways, beginning at the decimal 
point. 

10. What is tlie square root of 9712,718051 1 

Ans. 98,653>f 

11. VVbat is the squnrc root of 3,1721812 ? 

Ans. 1, 78106 -f 

12. What is the square root of 4795,25731 ? 

V Ans. 69,247 

13. What is the square root of ,00008836? 

Ans. ,0094 

To extract the square root of a mdgar fraction. 

RULE. 

Reduce the fraction to its lowest term ; then extract the 
^uare root of the numerator for a new numerator, and the 
square root of the denominator for a new denominator. 

Note. When the fraction is a surd^*ihKi is, a number whose exi0l> 
root cannot be found, reduce it to a decimal and extract the root there-. 
from, 

s 
KXAJIfFLES, 

1. What is the square root of ff|4 7 Ans. | 

2. What is thfi square root of f J|f ? f 

3. What is the square root of Hlff t iH 

Surds. 

4. What is the square root of Jf J ? Ans. ,86602 -h 

5. What is the square root of f J| 1 ,93309 -f- 

6. What is the square root of |f| ? ^ ,72414-h 

To extract the aqitare root of a mixed number. 

RULE. 

1. Reduce the fractional part of the mixed number to its 
lowest term, and the mixed number to an improper fraction. 

Digitized by LjODQIC 



SQUARK ROOT. 131 

2. Extract the roots of the numerator and denominator, 
for a new numerator and denominator. 

If the mixed number given be a surd, reduce the frac- 
tional part to a decimal, annex it to thq. whole numbery and 
extract the square root therefrom. 

EXAMPLES. 

1. What is the square root^of 37 J^ ? Atu. (4 

2. What is the square root of 27|»y ? 6^ 

3. What is the square root of 51|J ? 7J 

4. What is the square root of 9f|? ^ 

Surds. 

5. What is the square root of 7/^ ^ -An^ 2,7961 -f * 

6. What is the square root of 84 1 2,9519+ 

7. What is the square root of 85|| ? 9,27 + 

Any two sides of a right angled triangle given to find th^ 
third side. 




RULE. 

As the square of the hypothenuse or longest side, is al- 
ways equal to the square of the base and perpendicular, the 
other sides added together ; then it is plain if the Wngth of 
the two shortest sides are given, the square root of l)ol]i 
these squared and added together, will be the length of the 
third or longest side. 

Agam, when the hypothenuse, or longest side, and one of 
the ^hers are giv«i; the square root of the di^rence of tlie 
squares of these two given sides will be th^ len| ^h of the 
remaining side. 
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EXAMPLE. 



1. The wall of a Ibrtress is 36 feet high, and the ditch 
before it is 27 foet wide : it is recjuircd to find the length of 
a ladder that will reach to the top of the wall from tho op- 
pofitte side of the ditch 1 Aiw. 45 feet. 




27 fl. ditch 



2. The top of a castle from the ground is 45 yards high, 
and is surrounded with a ditch 60 yards broad, what length 
must a cable be to reach from the outside of the liitch to the 
top of the caslb ] Ans. 75 yards. 

a. In a right angled triangle, ABC, the hypothenuse 
line A C is 45 feet, the b?ise A B 27 feet ; required the length 
of the perpendicular line B Ct Ans* B6 feet. 




4. In a right angled triangle, A B C, the hne A C is 75 
^, B C 45 feet; required the length of the line A Bf 

Ans. 60 feet. 

To frid the side of a square equal U* area to any giwm mu* 

RULE. 

Extract the square root of the content of the giv^n sti 
|ierfices ; the quotient will give the side of the equal sqoarr 
Hjght. (I 
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B9LAMPLES. 



1. If the content of a given circle be -ICO, what is the 
side of the square equal? Ans. 12,(549114- 

2. If the.area of a circle be 2025, what is the side of the 
square equal ? Ans> 45. 

3. If the area of a circle be 750, what is the side of the 
square equal? ^n^ 27 ,3861 2 + 

To Jind the diameter of a circle of a given proportimi 
larger or less than a given one. 

ruIe. 

Square the diameter' of the given circle, and multiply 
(if greater) or divide (if less) the product, by the number of 
times the required circle is greater or less than .t-\c giv^a 
one. 

exampl;es. 

1. There h a circle whose diameter is 4 feet ; what is the 
diameter of one 4 limes as large ? A718. 8 feet. 

2. A has a circular yard of 100 feet diameter, but wishes 
to enlarge it to one of 3 times that area; what will the 
diameter of the enlarged one measure? ^%s. 173,2-f 

3. If the diameter of a circle be 12 inches, what will bo 
the diameter of another circle of half the size ? 

Ans. 8,48 -finches.' 

The area of a circle given to find the diameter. 
RULE. 

Multiply the square root of the area by 1,12837, and the 
prodiu^e will be the diameter. 

EXAMPLES. 

1. When the area is 160, what is the diameter? 

Ans. 14,272947 -f 

2. What length of a halter will be sufficients fasten a 
horse from a post in the centre, so that he may be able to 
^raac upon an acre of grass, and no more ? 

Ans, 7,1.364 perches, or 117 ft. 9 inches 
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fe Application, 

1. If an army of 20736 men is formed into a square 
column ; how many men will each front contain ? 

Ans. 144 men. 

2. How many feet of boards will ft require to lay the 
floor of a room that is 25 feet square? Ans, 625 feet* 

3. A certain square pavement contains 191736 square 
stones, all of the same size ; how naany ai'e contained in one 
of its sides? JL/i5. 444. 

4. In a triangular piece of ground containing 600 perches, 
one of the shortest sides measures 40 perches, and the other 
80 ; what is the length of the longest side'? 

Ans, 50 perches. 

5. Two gentletnen set out from Pittsburgh at the same 
time ,• one of them travels 84 miles due nort h, and the other 
50 miles due west ; what distance are they asunder 1 

'Ans, 97i + miles. 
' 6. What is the square root of 964,5192360241 ? 

Ans, 31,05671. 

7. What is the square root of 1030892198,4001 ? 

Ans. 32107,61. 

As it is probable many teachers find it difficult to ^^plain 
satisfactorily the reasons cmd principles upon which the rules 
for the extraction of the roots are found^, I have subjoined - 
the following demonstration of the rule for extracting the 
square root ; and which will also serve to show the reason 
of the rules for extracting the roots of the higher powers. 
From what has been already said on this rule, it is sufficiently 
evident that the extraction of the square root has always this 

r ration on numbers, viz, to arrange the number of fdhick 
root is extracted into a square form. Thus, if a car- 
penter should have 625 feet of dressed boards for laying a 
floor ; if he extracts the square root of this number, (625) 
he will have the exact length of one ^ide of a square floor, 
which these boards will be sufficient to make. 

Let this then be the question : Required to find the length 
oC one side of a square room, of which 625 square feet of 
boards will be sufficient to lay the floor. 

The first step, according to the rule given, is to point of 
the mmhers into periods of two figures each,, beginning 
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ai the unites pluce. This ascertains the number of figures 
of which the root* will consist, from this principle, that the 
produQt of any two numbers can have, at most, but so many « 
places of figures, as there are places in both the factors, and 
at least, but one less. 

The number (625) will then have two periods, and con- 
sequently the root will consist of two figures. 

Operation. The last, or left-hand period in this 

. . number is 6, in which 4 is the greatest 

625 ( 2 square, and 2 the root ; hence 2 is the 

4 first figure in the root, and as one fig- 

ure more is yet to be found, we may 

225 for the present supply the place of 

that figure with a ciplier (20) ; then 20 
will express the just value of that part 
of the root now obtained. But a root 
is the side of a square, of equal sides. 
Hence, figure 1 exhibits a square^ 
each side of which is 20 feet, and the 
area 400, of which 20 is the root now 
obtained. 

As the^rule requires, we next si^tract the greatest square 
contained in the first period, and to the remainder bring 
down the next period* 4 is the greatest square contained in 
the first period (6), and as it falls in the place of hundreds, 
is in reality 400, as may be seen by filling up the places t<^^> 
the right-hand with ciphers ; this subtracted from tbe (i 
teaves 2, as a remainder, to which if the next period is 
brought down, the remaindtr will be 225 ; and the original 
number of feet (625) has been diminished by the deduction 
of 400 fe^ a number equal to the superficial content of the 
square A. 

Figure 1, therefore, exhibits the exact progress of the 
<^ration, and shows plainly how 400 feet of the boards 
have been 'disposed in the operation thus far, and also that 
225 feet yet remains to be added to this square, by en- 
farging it in such a manner as not to destroy its quadrate 
form, or its continuing a complete and perfect square. 
Should the addition be made to one side^ only, the figure 
would lose its square. The addition must be made to two 
ndes: accordingly the rule directs to '' dor hJethr aunt ient 
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(w«. the root already found) for a new divisor;*^ the double 
of the root is equal to two sides of the square A, for the 
double of 2 is 4, and as this 4 falls in the place of tens, 
since the next figure in the root, according to the rule, is to 
be placed before it in the place of units, it is in reality 40, 
and equal to a b ai.d b c which are 20 each. 

Operation continued. 



625(25 
4 



45)225 
225 

000 



Oi 



Again, as the rule di- 
rects, try how qften the du 
foisor is contained in the 
dividual, omitting the unitt 
figure. 

The divisor is here 4, 
which, as has already been 
shown, is 4 tens, or 40; 
this is to be divided into 
the remainder 225 ; omit- 
ting the last figure=220« 
But 40= the sum of tbe 
two sides b c and c d ; to 
which the remainmg 225 
is to be added, and the 
square A enlarged, which 
omitting the last figure (5) 
gives 5 for the last quo-^ 
tient figure ; 5 is the breadth . 
of the two pdrallelograms 
B B, the area of each (5x 
20) is 100. 

The rule requires us to omit the last figure in the divid- 
ual, and also, to place the quotient figure, when fwrndf^im 
the right of the divisor, the reasons for which are, that ad- 
ditions of the two parallelograms B B to-the sides of the 
squui'e A (fig. 2) do not leave it a pcrfec*,t square, a deficiencv 
rsmauMng at the omier D ; Uie right-hand figure is omitted 
to leave something of the divi&nd for this deficiency. 
And as this deficiency is limited by the two parallelograins 
B B, and the quotient figure (5) is the breadth of these, 
consequently the quotient 5= the length of each of the 
sides of the small square D ; this quotient then being 
placed on the right of the divisot and multiplied into itsdf 
gives the area of the square D ; which being added to the 
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contenta of the two f>ara]lelograms B B each (100\ 20j[), 
shows that the remaining 225 feet of boards have Iwi^ndia- 
posed of,, in these three additions (B B D) made to the^i 
square A ; whilst the figure is seen to be continued a com^ 
plete square. 

Q. E. D. 
PROOF. 

The square A =:400 feet 

The parallelograftis B B =200 
The square D =25 

625 feet. 



- SECTION 4. 

THE CUBE ROOT. 

The cube b the third power of any number, and is found 
by multiplying that number twice into itself. As 2 x 2 x 2= ft. 

To extract the cube root, therefore, of any number, is to 
find another number, the cube of which will equal the given 
number. ITius 4 is the cube root of 64 ; fw 4 X 4 X 4=64; 

RULE. 

1. -Point off the given number mto periods of three figures 
each, banning at the units place, or decimal point. These 
periods will show the number of figures contain'n) in the 
required root. 

2. Find the greatest cube contained in the first penod,^ 
and subtract it therefrom ; put the root of thisicube in the 
quotient, and bring down the next period to the remainder 
var a new dividual. 

8. Square the quotient and multiply it by 3 .for a defective 
divisctf; 2x2x3=12. Find how often this is contamed 
in the dividual, rejecting the units and tens therein, and 
place the result in the quotient, and its square to the right of 
the divisor. 4x 4=16 put to the divisor 12=1216. 
M2 
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4. Multiply the last figure in the quotient by the rest, and 
the product by 30 ; add this to the defective divisor; and 
multiply this sum by the last figure in the quotient, subtract 
that product from the dividual, bring down the next period, 
and proceed as l)efore. 

iVote. When tlie quotieut i» 1, 2, or 3, put a cipher in the place of 
tena in fiffing up tlie square on the right of the divisor. 



BXAMFLS. 

U What is the cube root of 48228544 1 

Operation. 

48228544(364 Am. 
Greatest cube in 43 is 27 



Square of 3 X by 3=27. 1 def. divis. 
Square of 6 put to 27 =2736 

6 last tjuo. fig. X by the rest 

and 30 , = 540 

Complete divisor 3276 - 

Square of 36 X 3=3888. 2 def. divis. 
Square of 4 put to 3888=388816 
4 last quo, fig. X by the rest 

and 30 = 4320 

Complete divisor 393136 



21228 



19656 
1572644 



1572544 



2. What is the cube root of 13824 T Am. 24 

3. What is the cube root of 373248 1 72 

4. What is the cube root of 5735339 1 179 

5. What is the cube root of 84604519 ? 439 
a. What is the cube root of 27054036008 ? 3002 

7. What is the cube root of 122615327232 ? 4968 

8. What is the cube root of 22069810125 ? 2805 

9. What is the cu»)e root of 219365327791 ?^ 6031 

10. What is the cube root of 673373097125 f 8765 

11. What is the cube root of 12,977875 ? 2,35 

12. What is the cube root of 15926,972504 ? 25,16 + 

13. What is the cube root of 36165,027576 1 83,06 + 
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14. What is the cube root of ,053268279 ? Ans. ,376 + 

15. What is the cube rootof ,001906624 ? ,124 

16. What is the cube root of ,000000729 1 ,009 

17. What is the cube root of 2 ? 1,25 -f 

To extract the cube' root of a vulgar fructiofu 

RULE. 

Aeduce the fraction to its lowest terms ; then extract the 
cube root of the numerator for a new numerator, and the 
cube root of the denominator for a new denominator ; but 
i£ the fraction be a surd, reduce it to a decimal, and extract 
the root from it for the answer. 

EXAMPLES. 



1. What is the cube root of |f a ? 

2. What is the cube root of y^Vo ^ 

3. What is the cube root of ^ff J ? 


Ant. 4 

f 
f 


Surds. 




4. What is the cube root of 4 ? 

5. What is the cube root of | ? 

6. What is the cube root of f ? 


Ans. ,829 -h 
,873 + 
,822 + 



To- extract the cube root of a mixed number. 

RULE. , 

Reduce the fractional part to its lowest terms, and the 
mixed number to an improper fraction ; extract the cube 
roots of the numerator and denominator for a new numerator 
and denominator ; but if the mixed number given be a surd, 
reduce the fractional part to a decimal, annex it to the w\^ 
number, and extract the root therefrom. 

J^ EXAMPLES. 

1. Wiiat is the cube root of 31 J-J»^ ? Ans. ^ 

S. What is the cube root of 12if ? 2 j 

% Wliat is the cube root of 405 i»^ ? 7f 
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Surd*. 

4. What is the cube root of 7J t Ans. 1,98+ 

5. What is the cube root of 84 ? 2,057 -h 

6. What is the cube root of 9^ ? 2,092 + 

To find ike dde cf a cube thai shdU he^equal to any given 
, joZtd, a« a globiy a cone^ 4^. 

RULE. 

Extract the cube root of the soHd content of any sc^d 
body, for the side of the cube of equal solidity. 

SXAMPLES. * 

1. If the solid content of a globe is 10648, what is the 
tide of a cube of equal solidity ? Ans* 22. 

2. If the solid content of a globe is 389017, what is the 
side of a cube of equal solidity ? . Ami 73. 

Note, The relative size of different cubical vessels is found by moi- 
Uplyii^ the cube of the side of the given vessel, by the prcpcrtional 
oumber, and taking the cube root of the product for the answer iought 

EXAMPLES. 

1. There is a cubical vessel whose side is two feet • I de- 
mand the size of another vessel which shall contain three 
times as much ? Arts. 2 feet 10 inches and | hearly. 

2. There is a cubical vessel whose side is 1 foot; re- 
quired the side of another vessel that shall contain three 
times as much ? Ans. 17,306 inches 

Application* 

1. If a halt of 6 inches diameter weigh 32 lb., what will 
one of the same metal weigh, whose diameter is 3 inches 1 

Ans. 4 lb. 

2. What is the side of a cubical mound equal to one 28H 
feet long, 216 broad, and 48 .high? Afut. 144 feet. 

3. There is a stone of cubic form, wliich contains 389017 
•olid feet ; what is the superficial content of one of its »ides ? 

Aim. 5329 feou 
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4. What is the diflference between half a solid foot, and a 
solid half foot ? Ans. 3 half feet. 

6. In a cubical foot, how many cubes of inches, and 
how many of 4 are contained therein ? 

Ans. 8 of 6 inches, and 27 of 4 inchet. 



SECTION 5. 
OF PROGRESSION. 

PsoGKESsioN is of two kinds, arithmetical and geometrical 
Arithmetical progression is when any series of numbers 
increase or decrease regularly by a common difference. As 
I» 2, 3, 4, 5, 6, 6&C. are in arithmetical progression by tht- 
continual adding of one ; and 9, 7, 5, 3, 1, by the con^nual 
subtracting of two. 

Noif, — In any series of even nnmbers m arithmetical pngnsBian, 
the sum of the two extremes will be equal to the som of any twoierma. 
•qoally distant therefrom ; as 2. 4. 6. a 10. 12^ where So. 12 =s 14, so 
4-|. 10=14, and 6 + 8= 14 But if the number of terms is odd, thtt 
double of the middle term will be equal to any two of the terms 
equally distant therefrom ; as 3. 6. 9.' 12. 15. where the doable of 9 the 
middle term=18, and 34-15=18, or 64.12=ia 

In arithmetical progression five things must be cueMy 
observed, vtz. 

1. The first term, 

2. The last term, 

3. The number of terms, i 
4* The e^ual diHercnce, 

6* The sum of all tlie tennt.* 

Casel. 

The first term, common dilR^rence, and nuinber of ti^nut, 
given to find the last term, and sum of all the terms. 

RULE. 
1. Multiply the number of tenns, lets 1, By th© ctmvmtm 
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difierence, and to the product add the first term, the gam 
will be the last^ term. 

H. Multiply the sum of the two extremes by the number 
of terms, and half the product will be the sum of all the 
t^rBis% 

EXAMPLE. 

1. A merchant bought 50 yards of linen, at ^ cents for 
the first yard, 4 for the second, 6 for the third, &c. increas- 
ing two cents every yjurd ; what was the price of the last 
yard, how much the whole anK>unt, and what the average 
price p©r yard ? 

50 number of terms 
1 

49 number of terms less one 
Multiply by 8 common difference 

98 
Add 2 first term 

100 last term * 

24-100=102 sumof the two extremes 
Multiply by 50 number of terms 

2)6100 

50)25,50 sum of aU the tenm 

51 cents 

i 100 cents the last yard 
^iM. < 25,50 do. th6 whole amount 

f - 61 do. the average price p^ yd. 

2. Bought 20 yards of calico at 3 cents for the first 3rardp 
6 for the second, 9 for the third, &c. ; what did the whole 
cost t Ans. 6 dolls. 30 cents. 

3. If 100 apples were laid two yards distant from each 
other, in a right line, and a basket placed two 5rards distant 
from the first apple, what distance must a person travel to 
gather them singly into the basket ? 

Afu. 11 miles, 3 furlongs, 180 vards. 
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4* A agreed to serve B 10 yeavs, at the rate of 20 do}^ 
lars for the first year, 30 for the second, 40 for the thutJ, 
&c.; what had he the last year, how much for the whole 
time, and what per annum ] 

Ans. 110 dolls, for the last year, 650 dolls, the whole 
amount, and 65 dolls, per'&nnum. 

5. A sold lo B 1000 acres of land, at 10 cents for the 
6rst acre, 20 for the second, 30 for thfe third, &c. ; what wa« 
.tbe^rice^ of the last acre, and what did the whole cowie tol 
J J 100 dolls, the last acre, 
A.n8. ^5QQ5Q ^^^ whole cost. 

* Case 2. 

When the two extremes, sod number of terms are giTon, 
td find the common difference. 

RIJLR 

Divide the diflfetence of the extremes, by the number of 
terms, less one ; the quotient will be the c(Hnmon difference. 

EXAMPLE. 

I. A is to receive from B a certain sum to be paid in 1 1 
several payments in arithmetical progression '; the first pay- 
ment to be 20 dollars, and the last to be 100 dollars ; what 
is thjB common difference, what was each payment, and how 
much the whole debt t 

Operatioa 

100 la^t term 
20 first term 

No. of terms II— 1 = 10 ) 80 the difier^ioe 

8 common diflerence 
20 + 100 X 5^=660 whole debt 

20 first payment 
20+8:±:28 second do. 
28 4-8= 36 third do. 4w;. 

it. There are 21 persons whose ages are equally distant 
fron eadi other^ in arithmetical progression ; the youngeit 
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ts M jeAr$ oM, and the el^st 60 ; what is the common dif* 
lerence of their ages, and the age of each man ? 

i 2^M>mmon diflerence 
Ans. < 20-1-2=22 the second 
( 22 -h 2 = 24 the third, 4tc. 
3. A man is to travel from Pittsburgh to a certain fkace^ 
m 12 days, and to go but three miles the first da}s increas* 
mg each day's journey in arithmetical progression, making 
the last day's travelling 68^mile8 ; what is the daily increafic^ 
and what the whole distance ? 



J i 5 miles daily increase 
^^' I 366 nd\G6 whole distanoo. 



SECTION 6. 

OEOMETRICAL PROGRESSION. 

Any series of numbers increasing or decreasing by one 
continual multiplier, or divisor, called the roHoy is termed 
eeofnetrical progression; as 2, 4, 8, 16, 32, dsc. increase 
by the multiplier 2^ and 32, 16, 8,, 4, 2, decrease, continu- 
ally, by the divisor 2, 

In geometrical progression there are five things to be 
carefully observed. 

1. The first term, 

2. The last term, 

3. The number of terms, 

4. The ratio, 

5. The sum of all the tenns.^ 

Tofind ike last term^ and sum of all the weries in gt^ 
neirical progressinny work hy the following 

RULE. 

K 41 iise the ratio in the given sum, to that pow^ «lllKl 
index f hall always bo one less t|ian the number cCHMfiS 
fri^Tn ; multiply the number so fbund by the first «mi, and 
*e ;widuct wil» be the last term, <x greater ^cMme. 
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2. Multiply the last term by the ratio, from diot product 
subtract the first term^ and divide the remainder by the 
ratio, less one ; the amount will be the sum of the seriess, or 
of all the terms. 

« EXAMPLE. 

1. Stippose ^ yards of broadcloth was sold at 4 raiUs 
for the first yard, 12 for the second, 36 for the third, dzic 
what did the cloth come to, and what was gained by the 
sale, supposing the prime cost to have been $15 pet yard ? 

Note. In this queation observe, the first term is 4, the ratio 3» and 
the namber of terms 20, oonsequeiitly the mlio 3 must be raised to 
20— l»19tfa power. Tbua, 



2 S S I 

Indicea 12 3 4 

Rmtio 3 d 27 81 

• ^ 

648 



6561«the 8th power 
6561 

"6661- 



32805 
39366 

43046721»16th power 
27«« 3d power 



301327047 
860934^ 



U62361467s]9th power 
X 4 first term 

4649045868»20th or last term 
X3 



13947137C04 

— 4 first term 



Ratio 3— 1»2) 13947137660 

6973568,80,0s Slim of the series, or number af 
First cost of the clot h 300,00 miiis fiir which the doth was eeU 

6973268,80»gain. 
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SI. A fi^^ior gave his daughter who waft m^md cm the 
iist day of Jaauary, one dmlar towards her portion, prooi: 
ising to double it €» the first day of every month for one 
year ; what was the amount of her whole portion I 

Ans. 4095 dollars. 

3. A merchant sold 16 yards of satin ; the iirsi yard for 
is. the second for 28, the third for 4«. &c. in geometrical 
progression ; what was the price of the 15 yards? 

Am. 16681. 7s. 

4. A goldsmith sold 1 pound of gold at 1 cent for the first 
o%mce, 4 for the second, 16 for the third, dsc ; what did it 
come to, and what did he gain, supposing he gave 20 dollars 
per ounce 1 

<- Ans. He sold it for 55924 dollars 5 oents, and gained 
55684 dollars 5 cents. 

5. What sum would purchase a &>rse with 4 shoes aiid 
8 nails in each shoe, at one mill for t£ie first nail, 2 mills f<» 
the second, 4 for the third, &c. doubling in geometrical pro- 
gression to the last ? 

Ans. 4294967 dollars 29 cents 5 mills. 

6. What sum would purchase the same horse, with the 
same number of shoes, and nails, at 1 mill for the first nail, 

3 for the second, 9 for the third, &c., in a triple ratio of 
geometrical progression to the l«ist ? 

Ans. 926510094425 dollars 92 cents. 

7. What sura would purchase tl>e same horse, with the 
same number of shoes, and nails, at 1 mill for the first nail, 

4 for the second, 16 for the 3d, &c, in a quadruple ratio of 
geometrical progression to the last ? 

Ans. 6148914691236517 dollars 20 cents 5 mills. 

S. Sold 30 yards of silk velvet, at 2 pins for the firs! 
yard, 6 for the second, 18 for the third, ^c, and these dis- 
posed of at 1000 for a farthing : what did the velvet amount 
to, arid what was gained by the sale, supposing the prime 
cost to have been 100/. per yard l 

. i Amount 214469929/. 5«. 3id. 
i Gained 214466929/. 6*. sld. 
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SECTION 7. 

OF POSITION. 

Position is a rule for finding the true number, by one or 
more false or supposed numbers, taken at pleasure. 
It is of two kinds, viz. Single and Double* 
Single position teaches to resolve such questions as require 
but one supposed number. 

RULE. 

1. Suppose any number whatever, and work in the same 
manner with it as is required to be perfonned in the given 
question. 

2. Then, as the amount of the errors, is to the xsupposed 
sum, so is the given number to4he one required. 

PROOF. 
Add the several parts of the result together, and if k 
Agrees with the given sum, it is right. 

BXAXFLSS« 

1 . A schoohnaster being asked how maay sohdani he bad, 
aaid^ if I had as many, half as many, and one quarter as 
many more, I should have 132 ; how many had he ? 

Suppose be had 40 As 110: 40 :: 132 : 48 ilfM. 

•«mtiiy40 . Vt^f4» 

\ as oiany 20 ^ 

} as many 10 ^ 

m J? 

132 

2. It b required to divide a certain sum of money among 
4 persons, in such a manner that the first shall have i, the 
second i, the third ^, and the fourth the remainder, which 
b 28 dollars ; what was the sum ? 

Suppose 72 As 18 : 72 :: 28 : 112 dolls. Aim. 

i b 24 Proof 112 

}bl2 *^^ 

* ** il i b 28 

64 jb 18} 

Rem. ii 84 

28 last share. 
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S. A, B, and C, buy a carriage for 340 dollars, of which 
A pays three times as much as 6, and 6 four times as much 
as C ; what did each pay t C A paid 240 dolls. 

Ans.lB 80 

(C 20 

4. What is the sum of which i^ |, and }, make 148 dol- 
lars? Ans. 240 dollars. 

5. A person having spent i, and } of his money; had 26§ 
dollars left; what had he at first? Ans. 160 dollars. 

6. A, B, and C, talking of their agesy'^B said his age was 
onee and a half the age of A ; C said his was twice and ^ 
(he age of both, and that the sum of their ages was 93 ; what 
was the age of *each ? C A's age 12 years. 

Ans. {B's 18 
fC's 68 

7. Seven-eighths of a certain number exceeds four-fifths 
by 6 ; what is that number 1 Aru, 80. 

8. A gentleman bought a chaise, horse, and harness, for 
860 ddlars ; the horse came to twice the price of the har- 
ness, and the chcuse to twice the price of the horse and htfr- 
fkeai together ; what did he give for each ? 

C 80 dollars for the horse 
Ans. < 40 harness 

( 240 chaise 

9. A flentleman being asked the price of his carriage, an- 
swered that ^, |, |, and } of its price was 228 dollars ; what 
was the price of the carriage 1 Ans. 240 dolls. 

10. A saves ^ of his wages, but B, who has the same sal- 
ary, by spending twice as much as A, sinks 50 dollars a 
year; what is their tonual salary? Ans. 150 dolls, each. 



SECTION 8. 

DOUBLE POSITION. 

Double Position is making use of two supposea num- 
bers, to find the true one. 

♦ ' RULE. 

1. Take any two numbers, wad proceed with them ax> 
cording to the conditions of the question, noting the errors 
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of the results; muhipiy these errors cross-wise, viz. the 
first position by the kust error, and the last position by tfat 
first error. ^ 

2. If the errors be alike, that is, both greater, or both less 
than the given number, take their difference for a divisor, 
and the diSerence of the products for a dividaid : but if they 
are unlike, take their sum for a divisor, and the sum of the pro- 
ducts for a dividend, the quotient will be the aoswer required 

EXAMPLE. 

1. A father leavf's his estate to be divided among his three 
SODS, A, B, and C, in the following manner, vi%. A is to 
have one-half wanting 50 dollars, B one-third, and C 10 dx^- 
lars less than B ; what was the sum lefl, and what was each 
son's share? 

Operation. 
1st. Suppose 240 dollars. 
Then 240-7- 2— 60=70 A's part 
240-7- 3= SOB'spart 
B's share 80—10= 70 C's part 

Sum of all their parts 220 

20 er. too littie. 
2d. Suppose 300 dollars. 
Then 300-r 2—60=100 A's part 
300-r 3= 100 B's part 
B's share 100—10= 90 C's part 

Sam of all their parts 290 

10 er. too little, 
errors. 
1st sup. 240.^^20=6000 

ad. sup. 300-^10=8400 

10)3600(360 Aim. 
Proof 360 -r 2—50=130 
360— 3= 120 
120—10= 110 



N2 
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H. A aodi B bave the same ineome^ A saves ^ |- o£ M»^ 
kit B by spen^ng 30 dollars per annum more than A^ at the 
end of 8 years finds himself 40 dollars in debt; what is their 
iaoome, and how mu^ does each spend per annum 7 

i Tlieir income is 200 dolk. per axmum 
Ans. < A spends 175 

( B spends 205 

d. A, B, and C, would divide 100 dollars between them, 
so as B may have 3 dollars more than A, and C 4 dollars 
more than B; how many dollars must cash have 1 

( A 30 dollars. 
j1iw.^B33 
(C37 
4. A, B, and C, built a Housie which cost 10,000 dollars; 
A paid a certain sum, B paid 1000 dollars more than A, and 
C paid as much as both A and B ; how much did each one 



i A paid 2000 dolls. 



Aim. { B ^000 
( C 5000 
5. A gentleman has 2 horses aii4 a scuidle worth 50 dol- 
lars, which saddle if he put on the back of the first horse, 
will make his value double that of the second ; but if he put 
it on the second horse, it will make his value triple that of 
the first ; what is the v^ue of each horse ? 

J i First horse 30 dolls. 
^"** ^ Second do. 40 
d« The head of a fish is 9 inches long, and its tail is as 
Icmg as its head and half its body, and its body is as long as 
its head and tail tc^ther ; what is its whole l^gth ? 

Aiw.6fe^, 

7. A laborer hired 40 days upon this condition, that he 
should, receive 20 cents for every day he wrought, and for- 
feit 10 cents for every day he was idle; at settlement he re- 
ceived 5 dollars ; how many days did he work, and how 
many was he idle? Ans^ Wrought 30 days, idle 10 

8. A and B vested equal sums in trade ; A gained a sum 
equal to i of his stock, and B lost 225 dollars ; then A^s 
money was double that of B's ; what sum had each vested ? 

Ans. 600 dollars. 

9. Dmd» 16 into two such parts, so that when the greater 
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ts tniih%Bed by 4, and ti*e km by 16, thep^oduots will be 
equal? Ans> Greater 12, less 3. 

10. A perscHl \xm^ asked in the afternoon what o'cldck 
it was, answered, that the time past From noon nvas .equal Id 
^ of the tiine to mybdight ; wlmt o'clock was it ? 

An»* 36 minutes past .1 o'clock. 



SECTION 9, 

PiBRMtTTATtON. 

Pbbmutation is the finding how many different ways any 
given number of things may be varied in position, or ar- 
rangement. Thus, 12 3 are six different arrange- 
13 2 ments made upon the three 
2 13 figures 1 2 3. 

2 8 1 

3 12 
3 2 1 

RULE. 

Multiply all the term^ from an unit up to the given num- 
ber into one another, and the last product will be the num- 
ber of changes required. 

EXAMPLE. 

1. In how many diflferent positions may 5 persons be 
placed at a table. 

IX 2x3x4x6=120 An8. 
2 How many changes may be rung on 12 bells, and how 
long would they be ringing but once over, allowing 10 
changes to be rung in 1 minute, and the year to contain 365 
days 6, hours 1 

Ans, 479001600 changes, and would require 91 y«ars, 
3 weeks, 5 days, and 6 hours. * 
3. Seven tnen not agreeing with the owner of a boarding 
house about the price of boarding, offer to give 100 dollars 
each, for as long time as they can seat themselves every day 
dt^rcntly at dinner ; this offi^r being accepted, how long 
may tlicy stay t Arts. 5040 days, or 13 years, 295 days. 
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4. What number of vanations will the 9 digits admit of? 

Ans. 362680. 
d« How many changes may be made cm the 36 letters of 
the alphabet ? 

Ana. 403,291 ,461 ,126,605,635,584,000,000. 

Quatril Trilns. BillioiiM. MUJiooB. Units. 

i^^ite.^-Froni tbe answer to this last question, which amounts to a 
number, of which we cannot form any coAceivable idea, we may dis- 
cover the surprising power of numbers, and also the endless variety of 
ideas that may be distinctly communicated by these 26 simple charae- 
lers. It will also be evident from the method of notation here used, 
' that a row of figures of any giren length whatever, may be numerated, 
though we may be entirely unable to comprehend the amount 



SECTION 10. 

COMBINATION. 

CoMBiif ATIOK of quantities, is the showing how often a 
less number of things can be taken out of a greater, and 
combined or joined together di^rently. 

RULE. 
Take a series of 1, 2, 3, &c. up to the number to be com* 
bined ; take another series of as many places, decreasing by 
unity from the number out of which the combinations are to 
be made ; multiply the first continually for a divisor, and the 
latter fcr a dividend, and the quotient will be the answer. 

EXAMPLE. 

1. How many combinations may be made of 7 dollars 
fwtofia? 

1x2x3, &c up to 7 =6040 divisor. 
Again, 12 the whole number of terms less 7=5 
Hence 12x 11 X 10, ^^. down to 5=8991680 dividend. 
And 5040)8991680(792 Ans. 

2. How many combinations can be made of 6 letters out 
of 24 of the alphabet ? Ans. 134596. 

3. In how many different ways may aii officer select 8 
out of 30, so as not to make the satirc selection twice 

Ans, 5852926 
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PART vm. 
MENSURATION. 



SECTION L 

I>aodecimal8, or Cross MnltipUcation^ 

Duodecimals are fractions of a foot, or of aa inch, or 
parts of^an inch, having 12 for their denominator. Inches 
and parts are sometimes called primes ('), seconds ("X 
thirds ('"), &c. 

The detiondfuUions are^ 
12 Fourths ( '") make 1 Third 
12 Thirds - 1 Second " 

12 Seconds - 1 Inch in. 

12 Inches - 1 Foot ft. 

Nale. — ^Thifl rule is nraeh used in measuring and oomputing the 4i- 
cnenuoofl of the severd parts of buildings ; it is likewise used to iind 
the tonnage of ships, and the contents of bales, cases, boxes, &«. 

ADDITION OF DUODECIMALS. 

RULE. 

Add as in compound addition, carrying 1 for each 12 u. 
the next denomination* 

SXAMPLE. 



Ft. in. 


t^ 


in 


nn 


Ft. in. " ^" 


,^Mt 


26 9 


3 


6 


8 


244 6 3 la 


6 


34 8 


9 


2 


7 


366 9 8 6 


1 


28 10 


4 


8 


4 


660 10 9 6 


8 


64 11 


9 


f 


2 


129 5 5 6 


9 


82 .7 


6 


6 


8 


896 1 10 6 


11 


16 3 


7 


9 


10 


651 1 7 5 


9 


44 6 


11 


2 


8 


666 9 8 5. 


6 


22 3 


6 


1 


6 


388 11 10 10 


9 



«18 8 9 8 4 
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SUBTRACTION OF DUODECIMALS. 

RULE. -. 

Work as in compound subtraction, borrowing 12^ wben I 
aouofiwary. 

EXAMPLE. ^ 

Ft. in. " "' "" Ft. in. " "' "" I 

From 125 4 8 8 2 2756 5 7 8 
Take 68 9 2 10 1 ^ 1889 9 5 11 10 



Rem. 56 7 10 1 



3. From a board measuring 85 feet, 9 inches, 2 se(*ond:s, 
cut 24 feet, 10 inches, 5 seconds, und 4 thirds ; what is lefl ? 

Ans. lOft. lOiw. &sec. 8" 

4. A jcMner having lined several rooms very curiously 
with costly materials, finds the amount to be, in square 
measure, 803 feet, S inches, 4 seconds ; but several deduc- 
lions being to be made for windows, arches, &c. those de- 
ductions amounted to 70 feet, 8 inches, 7 seconds, 10 thirds, 
5 fourths ,' how many feet of workmanship must he be paid 
fort Ans. 782ft llin. 8" 1'" 7"" 

MULTIPLICATION OF DUODECIMALS. 

Case 1. 
When ihe feet of the multiplier do not exceed 12. 

RULE. 

Set the feet, or the highest denomination of the multiplier 
under the lowest denommation of the multiplicand, and mul- 
tiply as in compound numbers, carrpng 1 fer every 12 from 
one denomination to another, and place the result of the 
;pwcst denomination in the multiplicand under its multiplier. 

TABLE. 

1. F'eet multiplied by feet, give feet. 

2* Feet multiplied by inches, give inches. 

8. Feet multiplied by seconds, give soconcist te. 

4* Inches multiplied by inches, give seconds* 

Digitized by LjOOQ IC 



MUimPUCATiON OF DUOD^XHAIAUS. 165 

5. Inches multiplied by seconds, give thirds, &c. 

6. Seconds muHipIied by seconds, give fourths. 

7. Seconds multiplied by tkirds, give fiflhs, &c. 

PROOF. 

Reduce the given sum to a decimal, or work by the niieB 
<^ practice. 



1. Multiply 



EXAMPLES. 

Ft. in. *' Ft. in. 

8 6 9 by 7 3 



7 


3 


59 11 3 
2L 1 8 


3 



Ans. Ft. 62 11 3 



3 is 



Or practtM. 
141 8 6 9 





7 


3 


59 11 
2 1 


3 

8 


3 



7 3 



62 11 3 Am. 



Proof decimally. 
8 6 9»8,5635 
= 7^ 

428125 
171250 
599375 
62,078125 

12 

0,937500 
12 

11,250000 
12 



3,000000 

Ft. in. Ft. in. Ft. in. " 

2. Multiply 9 5 by 3 11 An$. 36 10 7 

3. 7 10 by 8 11 69 10 2 

4. 8 4 6 by 2 7 4 21 10 5 

5. What is the price of a marble slab, whose length is 5 
feet 7 inches, and breadth 1 foot 10 inches, at 1 ddUar and 
50 cents per foot? Ans. 15 dolls. 35-^ cts. 

6. Thei-c is a house with three ti^rs of windows, 3 in a 
tier, the height of the first tier is 7 feet 10 inches, of the 
second 6 feet 8 inches, and of the third 5 feet 4 inches, and 
the breadth of each window is 3 fl. 11 inches. ; what will fhe 
gWng come to at 14 cts. per ft. ? Ans. 32 dolls. 62i cts.,. 



yCjOOgk 



IM 



MOI/nWJCATION OF DUODEaMAUS. 



Case 2. 
When the feet of the multiplier exceeds 12. 

RULE. 

^ultipljr by the feet in the multiplier, and take parts (br 
the inches. s v ^ 

EXAMPL£S. 

1. Multiply 84 &et 6 inches, by 36 feet 7 inches and & 
seconds. 

Operation. 
84 6 

6X6=36 



607 
6 



6tn. 


i 


3042 





1 


i 


42 


3 


6«cc. 


7 








3 


6 



Am. 3094 9 
Ft, in. Ft. in. 

2. Multiply 76 7 by 19 10 

3. 127 6 by 92 4 
♦• 184 8 by 127 6 

Ft. in. sec* 



5. Multiply 311 



Ft. in. sec. 
Ans. 1518 10 10 
11772 6 
23545 
Ft. in. see. 



4 7 by 36 7 5 
6x6=36 



1868 3 
6 



Gin. is 


1 


1 


f 


4tee. 


i 


1 


i 



11209 


9 


'" 


155 


8 


3 6 


25 


9 


8 7 "" 


8 


7 


2 10 4 


2 


1 


9 8 7 



1140J 7. 11 Am 
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6. A floor is 70 feet 8 inches, by 38 feet 11 inches ; how 
many square feet are therein ? 

Am. 275(^. liru Asec. 

7. If a ceiling be 59 feet 9 inches long, and 24 feet 6 
inches broad, how many yards does it contain ? 

Ans. 162yds. bft. lO^in. 

Note. Divide the square feet by 9, and the quotient will be square 
yards. — 

8. What will the paving of a court yard come to at 15 
oents per yar4, the length being ^8 feet 6 inches, and the 
breadth 54 feet, 9 inches 7 

Am. 53 dolls. 38+cts. 

9. What is the solid ccmtent of a bale of goods, measur- 
mg in length 7 feet 6 inches, breadth 3 feet 3 inches, and 
depth 1 foot 10 inches ? 

Am. A4ft. Qin. Ssec. 

Note. To find the cubic feet, or solid content of bales, cas^ boxesi 
&^ nniltiply the length by the breadth, and that product by the thick- 

10. A merchant imports irom London six bales of the toU 
towing dimensions, viz. 





Length. 


Breadth. 


Dq)th, 


^ 


Ft. in. 


Ft. in. 


Ft. in 


No. 1. 


2 10 


2 4 


1 9 


2. 


2 10 


2 6 


1 3 


3. 


3 6 


2 2 


1 8 


4. 


2 10 


.2 8 


1 9 


6. 


2 10 


2 6 


1 9 


6. 


2 11 


2 8 


1 8 



What are the solid contents, and how much will the freight 
amount to, at 20 dollars per ton of 40 feet? 

Am. 7lfU 7in. and freight 35 dollars 79 ctA. 

To find a ship^s tonnage by Carpenter* s measure. 

For single decked vessels, multiply the length, breadth 
at the main beam, and depth of the hold together, and di- 
vide the product by 95 ; but if the vessel be double dedced, 
take half the breadth of the main beam for the depth of th© 
holdi and work as for a single decked vessel. 
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EXAMPLES. 

1, The length of a single decked vessel is 60:£eet, the 
breadth 20, and depth 10 ; what is the tonnage? 

Then 60 x 20 X 10= 12000 

And 12000-7-95= 126^ toOB. Ans. 

Or, as 95 : 20x10 :: 60 : 126^ Aas. 

. 2. Required the tonnage of a do<ible decked vessd, wkoie 
length IS 90, and breadth 30. 

Then 90 x 30 X 15 (half breadth) =40500. 

And 40500-r95=426,% tons. Ana. 

Or, as 95 : 30x 15 :: Oa : 426^ Atis. 

3. A single decked vessel is 64 feet long, 22 feet broad, 
and It) feet deep ; what is its tonnage ? 

Ans. 148y^ i(Ms. 

4. What will be the tonnage of a double decked vessel 
whose length is 80 feet, and breadth 26 feet ? 

Ans. 284|| tons. 

To find the Gaoemmeat tonnage. 

^' If the vessel be double decked, take the length thereof 
from the fore part of the main stem, to the a^r part of the 
stern pos^, above the upper deck ; the breadth thereof at the 
broadest part above the main wales, half of which breadth 
shall be accounted the depth of such vessel, and then deduct 
from the length three-fifths of the breadth; multiply the 
remainder by the 1>readth, and the product by the depth, 
and divide this last product by 95, for the tonnage. But if 
it be a single decked vessel, take the length and breadth, 
:is directed above ; deduct from the said length three-fifths 
of the breadth, and take the depth front under the side of 
the dock plank to the ceiling in the hold, thtfn multiply and 
divide as aforesakl, and the quotient shall be deified the 
tonnage." 
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SECTION 2. 

Tbe Carpenten^ or Slidli^ Rule. 

•This rule is not only useful in measuring timber, artifi- 
cers' work, and taking cQmensions, but also in ascertaining 
the contents of such work ; it is therefore a rule which all 
mechanics, having any thing to do with mensuration, ought 
to possess and understand. 

ft consists of two equal pieces of box, each one foot in 
len^, connected together by a folding joint ; in one of these 
equal pieces, there is a sHder, and four lines marked at the 
right-hand with the letters A, B, C, D ; two of these lines 
are upon the slider, and the other* two upon the rule. Three 
of these lines, viz. A, B, C, are called double lines, because 
they proceed from 1 to 10 twice oyer ; these three lines are 
alike both in number and division. They are numbered 
froim th^ left-hand towards the right with the figures 1, 2, 3, 

6, 6, 7, 8, 9, then 1, which stands in the middle; the 
Dumbers then proceed, 2, 3,4, 5, 6, 7, 8, 9, and 10, which 
stands at the right-hand end of the rule. These numbers 
have no determmate value of their own, but depend upon 
the value you set upon the unit at the left-hand of this part 
of the rule ; thus, if you call it 1, the 1 in the middle will 
be 10, the other figures which folk>w, will be- 20, 30, &c. 
and the 10 at the right-hand will be 100* If you call the 
first or left-hand unit, 10, the middle 1 will be 100, and the 
following figures will be 200, 300, &c. and the 10 at the 
right-hand, end will be 1000. Or if you call the first or 
left-hand unit 100, the middle 1 will be 1000, the following 
figures 2000, 3000, &c. and the 10 at the right-hand 10,000. 
Lastly, as you alter, or number the large divisions, so you 
must alter the small divisions in the same proportion. 

The fourth line D is a single line, proceeding from 4 to 
40 ; it is also called the girt Hne, from its use in casting up 
the contents of timber. Upon it are marked W G at 17, 16, 
and AG at 18, 95, the wine and gauge points, to make k 
serve the purpose of a gauging rule. 

The use of the double lines, A and B, is for working the 
ra]e of proportion, and findii^ the area^r of plane figures. 
On t^ cdier part of this side of the rule there is a table to 
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ascertaii) the value of a ton, or 50 cubic feci of timber at all 
prices from 6 pence to 24 pence per foot. 

On the other side of the rule are several plain scales 
divided into l^th parts, markdli inch^ |, i, i, &c signifying 
that the inch, J inch, &c, are divided into 12 parts. These 
8C€ites are use^i for planning dimensions, that are taken in 
feet and inches. Again, the edge of the rule is divided into 
inches, and each of these into eight parts, representing half 
inches, quarter inches, and half quarters. 

In this description the rule is folded ; but when it is opened 
and the slider drawn out, the back part will be found divided 
like the edge of the rule, so tha( all together \vill measure 
S feet or one yard. 

USE OF l^B carpenters' RULE. 

1st. To muldplff numbers together. 

EXAMPLE. 

1. Suppose the two numbers 13 and 24. 

Set 1 on B to 13 on A ; then against 24 cm B, stands 912 
on A, which is the required product of the two given mim- 
bers 13 and 24. 

Note. Jin any operation when a number runs beyond the end of the 
line, seek it on the other radius, or other part of the line ; that is, take 
the 10th part of it, or the 100th partof it, &,c and increase the product 
of it proportionally 10 fold, or 100 fold, ^(&c 

2. Multiply 12 by 16 Ans. 192. 
8. 3d 19 605. 
4. 270 54 14580. 

2d. Division of numbers by the Carper^ters* Rule. 

EXAMPLE. • 

1^ Required to divide 360 by 12. 

Set the divisor 12 on B to the dividend 360 on A ; then 
ngainst 1 on B stands 30, the quotient on A. 
/ 2, Divide 665 by 19. Quotient 85. 

3. 396 27. 14,6. 

4. t41 42. 17,6. 

5. 7680 24. 320. 
Nate, In this last example, because 7680 is not contained on A, o^e. 

tenth of the number, viz, 768 is taken, to make it faU within the com- 
pass of the scale — ^The quotient of this sum is 3S, but as the dividond 
was dimmislied byli divbion of 10, so the quotient must be multiplied 
Off the same nwnber, and 32 X 10=320. 
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3d. To square numbers by the Carpenters* Rule, 

EXAliPLE. 

1. Required to square the number 25. 

Set 1 or 100 on B to the 10 on D ; th^ against every 

number on D stands its square on the line C. Thus against 
^5 on D, stands 625, its square on C. 

:2. Required the square of 30. Ans. 900. 

3. Required the square of 35. 1225. 

4. Required the square of 40. 1600. 

Nete, If the given number be hundre<k, &c^ reckon the 1 on D for 
100, or 1000, 6lc, then the corresponding one on C is lOOOO, or 100000, 
dtc , thus the square of 230 is found to be 53900. 

4th. Do find a fom/iik prcportMmal to three numbers : or to 
perform the Rule of Three by the Carpenters' Rule, 



1. Required to find a fourth proportional to' 12, 28, and 
114, • 

Set the firat term 12 on B to the second term 28 on A ; 
then against tlie third term 114 on B, stands 266 on A, 
which is the fourth proportional sought. 

2. Required the fourth proporticmal term to the numbers 
•26 : 75 :: 100. Ans. 'SOO. 

3. Required the fourth proportional term to the numbers 
87 : 20 :j 73. * Ans. 64^ 

5th. To extract the Square Root of any number by the 
Carpenters* Rule. 

EXABCPLE. 

1. Reqonped the square root of 400. 

Set 1 upon C to 10 upon D ; then against the number 
400 on C, stands Its root 20 on D. 

2. Required the square root of 5S9. Ans. 23. 
8. What is the square root of 000 ? aO. 

4. What is the square root of 300 ? 17,8 -h 

02 
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SECTION 3. 

Measuring of Boards and Timber. 

I si To find ir^ superficial content of a hoard ot plank. 

RULE* 

Multiply the length by the mean breadth. When the 
board is broader at one end than the Othej^^ add the breadi h 
of the two ends together, and take half thfe sum for ti»e 
mcon breadth. 

Bp the Carpenters* Rule. 

Set 12 on B to the breadth in inch^ on A; then againai 
the length in feet on B, you will find the superficies- on A, 
ijfi feet. 

EXAMPLES. 



1. How many feet are there in 
long and 16 inches broad t 

Operation. 
Bf duodecimals. 
Ft. in. 
13 
1 4 


a board that is 18 feet 

By decimals. 
13, 
1,33 

39 


, 13 

4 4 


39 
13 - • 


17 4 Ans. 


17,29 Ans. 



By the Carpenters' Rule- 
As 12 on B : 16 on A : : 13 on B : 17^ on A. Ans. 

2. Required the^ superficies of a board, whose nriean 
breadth is 1 foot 2 inches, and length 12 feet 6 inches 7 

Ans0 14 feet 7 inches* 

3. Required the value of s" oaken planks, af 8 cents pei 
tbot ,' each of them being 17^ feet long, and their several 
breadths as follows, viz. ; two of 13^ inches ia the mkkil^ 
one of 14i 'inches in the middle, and the two remaining 
ones, each 18 inches at the broader end, and llj if^hes at 
the narrower ? Ans. 3 dolls. 9i cts. 
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2d, Having the breadth of a board or plank in^ inekeSi 
to find how fnmh in length toill make afooty or any other 
assigned quantity. 

RULE. 

Divide 144, or the area to be cut off, by^e breadth' m 
inches, and the fjUolient will be the length in inches. 

EXAMPLE. 

1. How many inches in length will it require to make one 
foot, of a board that is 9 inches broad ? 

Operation. 144 4-9= 16 inches, the length required. 

2. How many inches in length, of a board that is 23 
Inches wide, will make 1 foot? 

Ans. 6,26+ inches. 

3. From a mahogany plank 26 inches broad, a yard and 
a half (or 13 feet 6 inches) is required to be cut off; what 
tlistance from the end must the line be struck ? 

Ans. 74,7692 inches, or 6,23 feet. 

W. To find the solid content of squared or fom* sided 
timber. 

RULE. 

Multiply the mean breadth by the mean thickness, and 
ihat product by the length ; the iast product will give the 
solid content. 

^^« 1. If the tree taper regularlr from one eod to the other, take 
^ mean breadth and thicknesa in me middle ; or take half the autti 
of the dimensions at the two ends, for the mean dimension. 

^ If the piece does not taper reg^olar^, take soTeral difierent di- 
<neD8ioii8, add them all together, and divide their sum by their nam- 
^fi for the mean dimension. 

3. The quarter girt is an arithmetical mean, proportional between 
7^ mean breadth and thickness, that is the square root of the pro- 
duct 

EXAMPLES* 

1. If a piece of timber be 2 feet 9 inches deep, and 1 foot 
7 inches broad, and the length 16 feet 9 inches,, (or which 
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is the same thing,* if the quarter girt be 26 inches, and the 
length 16 feet 9 inches,) how many solid feet are contaiped 
therein ? 



26 inches 
26 


quar^ 


girt 


Operation. 
' 16,75 = 16 feet 9 inches, the lengih. 
676 


156 
52 

676 ■qoare 


' 




10050 
11725 
10050 


144) 11323,00 (78,63 + feet. An», 
1008 


- 






1243 
1152 

910 

864 

460 
432 



By the Carpenter's Rule — 
As 12 on D : 16j on C ;: 26on D : 78^ cm C. Ans. 

2. The quarter girt of a piece of squared timber is 16 
inches, and the length 18 feet ; r^uired the solidity 1 

Ans. mi feet. 

3. If a piece of squared tirhber be 25 inches square al 
the greater end, and 9 inches square at the less, and tho 
length be 20 feet ; what is the soUd content? 

Ans. 40,13 feet. 

4. Suppose a piece of squared timber to measure 32 by 
20 inches at the greater end, and 10 by 6 inches at the less, 
and the length 18 feet; hQw many feet of timber are con- 
tained therein ? Ans. 34,12 -f feet. 

* rHiis is making uae of an arithmetical mean, insteaxl of a geomet- 
cical one, which is not exactly true; it. is, however, sufficiently exact 
for common purposes, when the timber is nearly sqUare ; the erfor in- 
creases, the more the breadth and depth differ froin each other. — 
When greater exactuess is required, multiply the breadth by the 
depth in the middle, and that product by t^e length, for the true con* 
tent . . ■ 
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^k. To find the solid content of round timber > 

RULE. 

Multiply the square of the quarter girt, or of i of the 
naean circumference, by the length, for the oontent. 

Note, 1. To find the quarter girt of round timber, measure round 
the middle with a line, one'fburm part of this is reckoned the quarter 
girt. 

2. When the tree is tapering, take either the mean dimension, as in 
squared timber, or girt it at both ends, and take half the sum. If the 
Wee is very irregular, divide it into several lengths, add all the girts to- 
gether, and divide the amount by the sura of Uiem, for the mean girt 

3. The buyer is allowed to take the girt anywhere between the 
greater end and the middle, if it taper ; an allowan'ce must also be 
nnmdo for bark ; one-tenUi for oak, but less for ash, beech, &c 

EXAMPLES. 

1. A piece of round timber being 9 feet 6 inches long, 
and its mean quarter girt 42 inches, what is the content? 

Operation. 

Decimals. Duodecimals. 

3^=42 inches, quarter girt. Ft. in, 
3,6 3 6=42 inches. 

3 6 

175 

105 



12,25 

9,5 length 



6125 
11025 



1 


9 





10 


6 




12 


3 







9 


6 


• 


1 


6 


110 


3 





1 1 6,375 content. 

116 4 6 
By the Carpenters' Rule — 

As 9,5 on C : 10 on D : : 3,5 on D : 116i on C # j 
Or,S,5 on C : 12 on D : : 42 on D : 116^ on C ^ 
2. The Icmgth of a tree is 24 feet, its girt at the thieker 
ead is 14 fbel, and at the smaller end 2 feet ; what is its 
coDtent? ^f^' ^^ ^^'• 
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3. If a piece of rqund timber 18 feet long, measure 90 
inches in circumference, or the quarter girt 24 inches ; how 
many feet of timber does it contain] 

Ans. 1% feet. 

4. If a piece of round timber measure 11 feel 4 inches 
at the larger end, 2 feet 8 inches at the Less, and its length 
21 feet, how many feet of timber are contained therein? 

Am. 64,31 feet. 

6. itequired the amount of three pieces of round timb< r 
measuring as follows, mz* 
The f^ 24 feet long and naean girt 8 feet, 

The second 14^ do. do. 3,15 

The third n\ do. do. 6,28 

Am 147i^-i-feet. 



SECTION 4. 
OF CARPENTERS' AMD JOINERS' WORK. 

To this branch belcttigs all the wood-wcM^ of a house, 
suob as friuniiig, flooring, partitioning, roofing, &c. ' 

Carpenters usually measure their work by the square, 
(consisting of 100 superficial feet) the yard or foot; biil 
enriched mouldings, cornices, &c. are^ estimated by run- 
ning or ?'.neal measure, and some things are rated by the 
piece. 

In measuring of Carpenter's work, the string is inade to 
ply close to every part of the work over which it passes. 

. Partitions are measured from wall to wall for one dimen- 
sion, and ^rom floor to floor, as far a9 they extend, ^ thc^ 
other. 

In framing, no deductions are made for door- ways, fire- 
places, or other vacancies, on account of the aaditional 
trouble of framing arising from them. 

For stair-cas^, take the breadth .of all the steps, by 
making a line ply close over them, jfrom the top to the hot- 
torn, and multiply the leagth of this line, by ttie length of 
the step, for the whole area. By the length of a 4tep^ is 
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meant the length of the front, and the returns at the two 
ends ; and by the breadth, is to be understood the girt of its 
two outer surfaces, or the tread and rise. 

The rail of a stair-case is taken at so much per foot in 
length, according to the diameter of the well-hole ; archi- 
trave string boards, by the fbot superficial ; brackets and 
striagu $t 9Q muoh per piece, according to the workmanship. 

Wainscoting is measured by the yard square, consisting 
dC 9leet. 

Door cases, frame doors, modillion cormoes, eaves, frontis- 
pieces, 6ic. are generally measured by the foot superficial. 

Jois^ ipre ipeasured by multiplying their breadth by their 
depth, and that product by their length. They receive va- 
rious names, according to the place in which they are laid 
to form a floor ; such €is trimming joists, girders, binding 
j<H8ts, bridging joists, ceiling joists, &c« 

In boarded flooring, the dimensions must be taken to the 
extreme parts ; and thi^ ninnhsGr of squares of 100 feeiy are 
to be.QEilculated from these dimensions.* Deductions must 
be naade £br chimneys, stair-cases, &;c. 

In roofing, take the -whole length of the timber, for the 
length of the framing, and gird over the ridge from wall to 
wall with a line, for the breadth. This length and breadth 
multiplied together give the content. 

In measuring of roofing for work and materials, all holes 
(or chinu3ey*shafts« sky-lights, 6lq* are included in the mea- 
surement, on account of their trguble and waste of materials; 
but for workmanship alone, they are generally deducted- 

It is a Qommoh rule among carpenters, that the flat of 
any bo^se, and half the 0at t&veof taken within the walls, 
is equal to the measure of the roof of the same house ; this 
is, feSpwever, only when the roof is the true pitch — where 
the lei^^h pf the raflers are I of the breadth of Ihs build- 
uag. The pitch of roofs varies according to the materials 
'with which they are covered, and fancy of the buildor. 

Weather-hoarding, like flooring, is measured by the 
9<|aafe, aud-soraetimes by the yard. 
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CARPENTERS' AND JOINERS' WORK. 



SXAMTLBS. 



1. If a floor be 57 feet 3 inches long, wad 28 feet 6 inches 
broad, how many squares of flooring does it contain ? 

Operation. 



By decimals. 
Ft. in. 
57 3=57,25 
28 6= 28,5 


Ans* 


16 


By dnodecimals. 
Ft. in. 
57 3 

28 6 


28625 
45800 
11450 


456 
114 

28 
7 


7 6 



100)1631,625 
16,31,025 


100)1631 7 6 

16,31 7 6 
squares 81 feet 7 in. 6' 



2. Let a floor be 53 feet 6 inches long, and 47 feet 9 
mches broad, how many squares does it contain ? 

Ans. 25 squares 54 feet. 

3. A floor being 36 feet 3 inches long, and 16 feet 6 
inches broad, what will it cost at 4 dollars and 50 cents per 
square? Ans. 26 dolls. 91 cents. 

4. A rocnn is 35 feet long and 30 feet wide ; there is in it 
a fire-place which measures 6 feet by 4 feet 6 inches, and a 
well-hole for the stairs measures 10 ieet 6 inches by 8 feet ; 
what will the flooring come to at 3 dollars and 75 cents per 
square? , Ans. 35 doUs. 21-f-ct§. 

5. How many squares are contained in a partition that i$ 
82 feet 6 inches long, and 12 feet 3 inches high? 

Ans. 10 squares and 10+ feet. 

6. If a partition between rooms be in length 91 feet 9 
inches, ana its height 1 1 feet 3 inches ; how many squares 
are contained in it, and how much does it come to at 4 dol 
lars and 50 cents per square ? ^ ^ , 

Ans. 10 squares 32 feet, and costs 46 dQtts..44 cts. 
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7» If a JtoHte wttkm tlv^ "wuih be 44 feet 6 iQehos long, 
and 19 ieet B iaelie» broad ; how namy squares of rocking 
will k contftiny allowing the roof to be the true [)itch ? 

Operation. 
By decimals. By duodecimals. 

Ft. Ft. in. IS 3 

18,26= fl5 3 the breadth. 44 6 
44,5^44 6 the length* 

9125 
7300 
7300 



Plat 812,125 
Half 406,062 



-100)1218,187 



Sum 12,18 -f 



72 
72 




792 
il 
9 1 


0' 
6 


Flat 812 1 
Half 406+ 


6 


+ 100)1218 1 


6 



Sum 12,18 

' Ans. 12 sq. 18 ft. 



8. What cost the roofing of a house at 1 dollar and 40 
cents per square ; the length within the walls being 52 feet 
8 inches, and the breadth 30 feet 6 inches ; the roof being 
of a true pitch ? 

Ana* 33 ddlars 73 ceiRs. 

9. Suppose a house measures, within the walls, 40 feet 6 
inches in length, cuad 20 feet 6 inches in breadth, and the 
roof bdng a true pitch ; how many squares of roofing does 
it ' contain, and how much will it cost at 2 dollars 25 cent*^ 
per square? 

Ans. 12,45375 squares, and costs 28 dolls. 2+cts. 

Note, All timbers in a roc^ are measured in the same manner as 
IB floora, exce{>t kinff.posts* which are measured by taking thMr 
breadth and depth at the widest place, and multiplying these together^ 
and the product by tlie length. 

!€*• If a room or wainscot, hoing girt downwards over 



P 



lyLiOOgl 



e 



i^ immtdings; be 15 ^et 9 inthea iii^, aadl ISS ioet :^ 

inches in conrpasa ; h®w many yards does that room cofitwn'l 

Operation. 
By decimals. By duodecimals. ^ 

I'^e^S Ft. in. 



«' 






630 






126 






1890 






63 


1 


6 


31 


6 


^ 


3 


9 





9)1988 


5 


^ 



63125 
88375 
63125 
126^5 

9)1988,4375 

Sum 220^ 

Sum 220 8 

Ans. 220 yds. 8 feet. 
li. If a room of wainscot be 16 feet 3 inches high, and 
the compass of the room 137 feet 6 inches; how ipany 
yards are contained in it ? Ans* 248 yards 2+ feet. 

12. If the window -shutters about a room be. 69 feet 9 
inches broad, and 6 feet 3 inches high ; how many yards 
ai« contained therein, at work and half? 

Ans. 7^,656 yards. 

13. What will the wainscoting of a room come to at 80 
cents per square yard, supposing the height of the room, in- 
cluding the cornice and moulding, be 12 feet 6 inches, and 
the compass 83 feet 8 mches ; three window-shutters, each 
7 feet 8 inches by two feet 6 inches, and the door 7 feet by 
3 feet 6 inches ; the shutters and door being worked on botb 
sides, are reckoned work and half? 

Ans. 96 dollars 60J cents. 



SECTION 5. 

OF BRICKLAYERS' WORK. 

Brick Work is measured and estimated in various ways- 
li some places waljs are measured b^ the rod square of 
t^ i foct ; so thai one nni in length, and one in bfeadth 
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contam 272^5 square feet ; in othet places the custom isio 
allow 18 ieet to the rod, that is, 324 square feet. 

In oAer places they measure by the rod of 21 feet long, 
anc^ 3 feet high, that is, 62 square feet. Again, in other 
places they account 16^ feet long and 1 foot high, that is, 
16i square feet, a red or perch ; or again, by the yard of 
9 square feet ; and oflentimes the work is estimated at so 
much per thousand bricks. 

When brick work is measured by the rod, or perch, it 
must be estimated at the rate of a brick and a half thick; 
80 that if a wall be more or less than this standard thickness, 
It must be reduced to it by the following 

RULE. 
Multiply the superficial content of the wall by the num- 
ber of half bricks in the thickness, and divide the product 
by 3 for the superficial feet in standard thickness. 

BXAMPIiBS. 

If a wall be 72 feet 6 inches long, and 19 feet 3 inches 
high, and 5 bricks and a half thick ; how many rods of 
imck work are contained therein, when reduced to the 
standard thickness? 

Operation. 
By decimals. By duodecimab. 

19,25 =the height Fu in, 

J^=the length. 72 6 

9625 ' I^ 3 

3850 648 

13475 . 72 

1S95,6S5 15^ 

. 11 =the thickneiM. 18 1 6' 

-^3 ) 15351,875 ^ ^ 

-i.972,^) Sm^ClBrocto. ^^95 7 6 

239479 * 

"^ ' 2397" 

68) 221 (3 quarters 
17 feet 
NUe, Olmnrve that 68,06 is the oncfoiirth part of 272,25, and 68 is 
onH the one-fourth part of 272. As the number 272^ is an i*^^- 
nient mimber to divide.by. the ^ is usually omitted, and the c«jt«ntta 
feet diTided only by 272? the diflference bemg too trifling to be con. 
1 in practice. Digitized by LiOOglC 



178 



Btm^LAYEtm* WMK. 



To Jind fixed divisws for bringing the anstoer into feet or 
rods of a standard thickness, without multiplying the su^ 
perfictes by the number of half bricks^ 4*c. 

RULE. 

Diride three, the number of half bricks in li, by the 
number of half bricks in the thickness, the quotient will be 
a divisor, which will give the answer in feet. Or if a divi- 
sor is sought for, that will bring the answer in rods at once, 
multiply 272 by the divisor found for feet, and the product 
will be a divisor £ot rods ; as in the following 

TABLE. 



1 


2 


3 


J%e thickness of 


Ditisorsfor the 


Divisors for the 


the wall. 


answer xnfeeL 


answer in rods. 


1 brick 


1, ^ 


408 


' li brick 


1 


472 


2 bricks 


,75 


204 


2i bricks 


,6 


163,2 


3 bricks 


,5 


136 


3i brieks 


,4285 


116,6 


4 bricks 


,375 


102 


4i bricks 


,3333 


90,6 


6 bricks 


,3 


81,6 


6i bricks 


,2727 


74,18 



' Application of the above Table* 

Multiply the length of the given wall bv the breadth j o 
serve the number of half bricks it ip in thickness ; and op- 
posite thereto will be found ir the second column the di- 
visor to reduce it to feet ana in the third colunm the divi- 
sor for rods. Thup in the above example 72,5 X by 19,26= 
1395,625. 

Ana l395,62o— 2727=5117+ the number of feet in 
standard measure. _ 

And 1395,625^74,18=18,8+ the mimlx^r of rods 

Digitized by LjOOQ It 



BRiCKLAYEilS* WQM. 178 

(^, by the Carpwiters' Rule — 

As the tabular divisor, against the thickness of the wall 
: is to the length of the wall : : so is the breadth : to the 
content. 

A874,18onB : 72,5 on A :: 19,25 on B : 18)onA. An«. 

To find the dimensions of a building, measure half around 
on the outside, and half on the inside, for the whole length 
of the wall ; this length being multiplied by the height gives 
the superficies. All the vacuities, such as doors, windows, 
window-backs, &c. must be deducted, for materials j but for 
worknianship alone no deductions are to be made, and the 
measurement is usually taken altogether on the outside. 
This is done in consideration of the trouble of the returns 
or angles. There are also some other allowances, such as 
double measure for leathered gs^ble ends, &d. 

2. How many yards and rods of standard thickness are 
contained in a brick wall, wMse length is 57 feet 3 inches, 
and height 24 feet 6 inches ; the wall being 2i bricks thick ? 

Am. 259,74 yarcb, or 8,58 -f rods. 

3. If a wan be 245 feet 9 inches long, 16 feet 6 mch€» 
high, and 2i bricks thick ; how many rods* of brick work 
are contained therein, when reduced to standard thickness ? 

^ % Ana. 24 rods 3 quarters 24 ieet. 

4. A triangle gable end is raised to the hsU^ of 15 foet 
above the wall of a house, whose width is 45 feet and the 
thickness of the wall 2\ bricks ; required the conteu^ in rods 
at standard thickness? Ans* 2 rods 18 feet. 

Chimneys by some are measured as if they were solid, de- 
ducting only the vacuity firom the hearth to the mantle, gr 
•ooouot of their trouble. 

But by others, thejr are girt or measured round for their 
breadth, and the height of their story, taking the depth of 
the jambs for their tMckness* And in this case no deduc- 
tion is made for the vacuity from the Aoot to the mantle-tree, 
because of the githerinff of the breast and wings, to make 
noom for the hearth in me next story. 

P2 ' n \ 
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If the chimney back be a party wall, and the wall ba 
measured by itself, then the depth of the two jambs and 
length of the breast is to be taken for the length, and the 
height of the story for the breadth, at the same thickness 
with the jambs. 

Those parts oC the, cfaimney-skaft which i^pear above 
the roof are to be girt with a line round about the least place 
of them for the length, and take the height for the breadth ; 
and if they are 4 inches^ thick, they are to be accounted as 
one brick work, and if they are 9 inches thick, they are to 
be taken for li brick work, on account of the trouble of 
plastering and scafic^ding. 

It is cw^Qmary in most places to aUow double measure 
for chimneys. 



SECTION 6. 

OF VUkBON& WORK. 

Masoks' work is measured sometiiyes by^ the foot solid, 
sometimes by the foot superficial, and sometimes by the foot 
i» length. It is also measured by the yard, and mostiiy by 
the rod or perch, which is 16^ feet in length, 18 mches in 
breadth, and 12 inches it depth. 

Walls are^measufed by the perch; columns, blocks of 
stone, or marble, &c by the cubic foot; and pavements, 
slabs, chimney-pieces,. &c. by the superficial or square foot. 

Cubic, or solid measure^ is always used for materials, bat 
square measure generally for workmanship. 

In solid measure, the true length, br^th and thickness 
are taken md multiplied into each other for the "content. 

In superficial measure, the length and breadth of efvery 
part of the projectwn, which is seen without the general 
upright face of the building, is taken for the content. 
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EXAMPLES. 



1. If a w«rU be 97 feet 5 inches long, 18 feet 3 inches 
high, and 2 feet 3 inches thick, how many solid feel, and 
perches, are contained therein ? 



Operation. 




By decimals. 


By auodecimals. 


' 97,417 length 


Ft. in. 


18,25 breadth 


97 5 




18 a 


dA70fl5 


vOf \fvtf 

1^4834 


776 


779336 


97 


97417 


24 4 3" 




6 
16 


1777,86025 superficies 


2,25 thickness • 





, 1777 10 3 

88893012^ 2 3 

355572050 

355572050 3555 8 6 

444 5 6 9" 



4000,1855625 solidity. 



in cubic ft. 4000 2 9 A is. 

4000^A,75=161,616-f feet. Ans. 

2 How many sdid feet and perches are contained in a 
wall 53 feet 6 inches long, 12 feet 3 inches high, and 2 fe^ 
thick ? Ans. 1310,75 feet, and 52,9695 ipods- 

3. If a wall be 107 feet 9 inches long, and 20 feet 6 inches 
high, how many superficial feet are contained therein ? 

Ans. 2208 feet 10 inches. 

4. If a wail be 112 feet 3 inches long, and 16 feet 6 
indies high, how many superficial rods, each 63 square 
feet, are contained therein ? Ans. 29 rods 25 feet. 

- 5. Wliat is a marUe slab worth, whose length is 5 fee^7 
inches, and bi-cadth 1 foot 10 inohe^) &t 30 cents per foot 
superficial ? Ans. 8 dolls. 19 cts. 
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SECTION 7. 

OF PLASTERERS' WORK. 

PLAjrC£iiKits' WoKK ia principally of two kiods> viu-^ 
firsts l^astering upon laths, called ceiling ; and second^ plas- 
terir^ upon walls, or partitions made of franied timber, 
called rendering, which are measured separately. 

Plasterers' work is usually metisured by the yard square, 
consisting of 9 square feet ; sometimes it is measured by 
the square foot, and sometimes by the squai^ of 100 feet. 

Enriched mouldings, cornices, 6cc. are rated by runaiilg, 
or lineal measure. In arches, the girt round them multiplied 
by the 1«b^Ui, is^ taken for the superficies. 

Deductions are to be made for doors, diimnejrs, windows, 
and other large vacuities. But when the windows, or other 
openings, are small, they aro seldom deducted, as the plas- 
tered returns at the tc^ and sides are allowed to-compefisale 
for the vacuity. - # 

Whitewashing and coloring are mesteured in the sarao 
manner as plastering. 

BXAMPLES. 

1. If a ceiling be 69 feel 9 inches long, and 24 feet 6 . 
inches broad, how many superficial yards of 9 squue feet 
does it contain ? 

Operation. 



By decimals. 
Ft. in. 

69 9=69,76 feet 
24 6= 24,6 do. 


By dflbdecimals. 
Ft. in. 
69 9 
24^6 


29876 
23900 
11960 


236 
U8 

29 10 6" 
18 


-r9) 1463,876 feet 
An$. 162,66 4- yards 


-r9)1463 10 6 

162 5 io 6 ilM. 
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2 If the plastered partitions between rooms be 141 feet 6 
inches about, and 11 feet 3, inches high, how many yards 
do they contain ? Ans. 176,87 yard^ 

3. What will the plastering of a ceiling come to at 15 
cents per yard, allowing it to be 22 feet 7 inches long, and 
13 feet 11 inches troad ? Arts. 5 dolls. 20 ^ts. 

4t The length of a room being 20 feet, its breadth 14 
feet 6 inches, and height 10 feet 4 inches ; how many yardd 
of plastering does it contain, deducting a fire-place of 4 feet 
by 4 feet 4 inches, and two windows, each 6 feet by 3 feet 
2 inches? Ans. 7B^ yards. 

5. The length of a room is 14 feet 5 inches, breadth 13 
feet 2 inches, and height 9 feet 3 inches, to the under side 
of the cornice, which projects 5 inches from the wall, on the 
upper part next the ceiling ; required the quantity of render- 
ing and plastering ; there being no deductions but for one 
door, the ^ize whereof is 7 by 4 feet ? 

Ans. 53 yds* 5 fl. of rendering, and 18 yds. 5 ft ceiling. 

6. The circular vaulted roof of a church measures 105 
feet Oinches in the arch, and 275 feet 5 inches in length ; 
what will the plastering come to at 12 cents per yard ? 

Ans. 387 dolls. 42 cts. 

7. What will the whitewashing of a room come to at 2 
dents per yard, allowing it to be 38 feet 6 inches long, 24 
feet 9 inches broadr and 10 feet high ; no deductions being 
made for vacuities ? Ans. 4 dolls. 13^ cts. 



SECTION a 

OF PAVERS' WORK. 

Pavebs Work is measured by the square yard, consisf- 
lAg of 9 square feet. The superficies is found by multiply- 
ing the length by the ! readth. 
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1. What cost the paving of a street 225 feet 6 inches long, 
and 60 feet 6 inches Mride, at 30 cents per square yard t 

By decimals. By duodecimals. 
FU in. Ft. in. 

226 6=226,6 feet ^25 6 

60 6= 60,6 do. wi I 

11275 
16580 

-s-9 ) 13642,75 superficial ft. 

1616,86 yards. 

30 

^'^ sthepriceof7ft.9i 



13500 
112 9 

ao 


1)13642 9 


1515 7 9 
30 


454/^0 

26sthe] 



Ans. 454,7680 454,76 

iliM. 454doUik76cts. 

2. What will the paying of a feot-path come to i^ 26 
cents per yard, the length heiog 35 feet 4 inches, and the 
breadth 8 feet 3 inches ? Ans. 9 dolls. 33 cts. 

3. What cost the paving of a court-yard at 38 cents per 
yard, the length being 27 feet 10 inches, and the breadth 14 
feet 9 inches T Ans. ?7 dolls. 33^ cts. 

4. What will be the expense of paving a rectangular 
yard, whose length is 63 feet, and breadth 45 feet^in which 
there is laid a foot-path 5 feet 3 inches broad, running the 
whole length, with broad stones, at 36 cents a yard ; the 
rest being paved with pebbles, at 30 cents a yard ? 

Ans. 96 dolls. 70i cU. 



SECTION 9. 

OF PAINTERS' WORK. 

Painters* Work is computed in square 3rards of 9 feet 
Kvery part is measured where the color lies ; and the mea 
suring line is pressed dose into all tiie mouldings, corners> 
4kc over which it passes* 
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Windows, casements, die. nm esdmaled at so much a 
piece ; and it is usual to allow doul^ meai^re for carved 
mouldings, &c. 

The value of painting is rated by the number of coats ; 
or whether onoe, twice, or thrice colored over, and the dif- 
fenmt qualities and costliness of the colors. 

EXAMPLES. 

1. How many yards of painting will a room contain 
which (being girt over the mouldings) is 16 feet 6 inches, 
and the compass of the room 97 &et 6 inches ? 



By decimals. 
Ft. in. 
97 6=^97,5 
16 6=16,5 

4875 . 
5850 
975 


Operaticm. 

By duodecimals. 
97 6 
16 6 


583 
97 

48 9 
8 


~9)1608>5 fbet 
rards 178,6,75 


-T-9)1608 9 

178,6,9 
Ana. 178| yards, 



2. A gentleman had a room painted at 8^ cents per yard, 
the measure whereof is as foUows, viz. the height 11 feet 

7 inches, the compass 74 feet 10 inches, the door 7 feet 6 
inches by 3 ffeet 9 inches ; five window shutters, each 6 feet 

8 inches by 3 feet 4 inches; the breaks in the windows 14 
inches deep, and 8 feel high ; the opening for the chimney 6 
fet'i • inches by 5 feet, to be deducted, the shutters and doors 
are painted on both sides ; what will the whde come tot 

iifw. lOdolls. 43cts. 

3, How many yards of painting are there in a room, the 
Length whereof Ls 20 feet, its breadth 14 feet 6 inches, and 
height 10 feet 4 inches ; deducting a fire-place of 4 feet by 
4 feet 4 inches, and two windows, -each 6 feet by 3 feet 2 
inches? Ans. 73^ yards. 
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4* VVl^ cost tho painting of a room at 6 cents per yard, 
its length being 24 feet 6 inches, its breadthl6 feet 3 inches, 
and height 12 feet 9 inches; also the door is 7 feet by 8 
feet 6 inches, and the window shutters -of two windows, 
each 7 feet 9 inches by 3 feet«6 inches, but the breaks of die 
windows themselves, are 8 feet ^ inches high, emd 1 foot 3 
inches deep; deducting a fire-place of 5 feet^ by 5 fe^ 6 
inches. - Ans. 7 dolls. 66 cts. 9} m* 



SECTKMi 10. 

OF GLAZIERS' WORK. . 

Glaziers compute their work in square feet ; and the di- 
mensions are taken either in feet, inches, and seconds, &c. 
or in feet, tenths, hundredths. 

Windows are sometimes measured by taking the dimen 
sions of one pane, and multiplying its superficies by the 
number of panes. But more generally they measure the 
length and breadth of the window over all the panes, and 
their frames for the length and breadthr of the glazing. And 
oftentimes the work is estimated at so much per pane ac- 
cording to the size. 

Circular, or oval windows, as fan-lights, &c. are measured 
as if they were square, taking for their dimensions the 
greatest length and breadth, as a compensation for the waste 
(>r gl.-Lss, aud labor in cutting it to the proper ferms. 

EXAMPLES. 

1. How many. square feet are contained in a window, 
which is 4 feet 3 inches long, and 2 feet. 9 inches broad? 
By decimals. By duodecimals; 

Ft. in.' Ft. in. 

4 3=4,25 the lex^ 4 3 

2 9=2,76 the breadth 2 9 



2125 
2975 

850 


8 
3 


6 

2 3 




11 8 3 Ans. 
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2. If a window be 7 feet 3 inches high, €uid 3 feet 5 inehes 
hroftd, how many square feet of glazing are contained 
therein} Ans. 24 feet 9 inches. 

3. There is a house with three tiers of windows, 7 in a 
tier;, the height of the first tier is 6 feet 11 inches, of the 
second, 5 feet 4 inches, and of the third, 4 feet 3 inches ; the 
breadth of each window is 3 feet 6 inches : what ' will the 
glazing come to at 14^ cents per feot? 

Ans. 58 doUs. 61 cts. 

4. What will the glazing of a triangular sky-light come 
to at 10 cents per foot, the base being 12 feet 6 inches long, 
and the perpendicular height 16 feet 9 inches? 

Ans. 10 dolls. 46| ctsi 

5. What is the area of an elliptical fan-light of 14 feet 
^ inches in lei^h, and 4 feet 9 inches in breadth ? 

' Ans. 68 feet 10 inches. 

6. There is a house with three tiers of windows, and & 
in each tier ; the height of the first tier is 7 feet 10 inches, 
of the second, 6 feet 8 inches, of the third ^ feet 4 inch^ 
and the common breadth 3 feet 11 inchef , what will the 
glazing come to at 14 cents per foot? 

Ans. 9^ ^^^. 87| cts. 



SECTION 11 
MEASUREMENT OF GKOUND. 

1^. To find the content of a square piece of ground. 

RULE. 

Multiply the base in perches, yards or feet, as the case 
may be, by the perpendicular, and the product will be the 
answer required. 

NoU, l.-^Any area, or content in perdiei, being divided by 160, will 

Eve the content in acres ; the remaining perches, if more than 40, 
ing divided by 40, will give the roods, or qbarter acres, and the kit 
remainder, if any, will be perches. 

2. Ground is generally jneasured by chains, pf two poles or lods in 
length ; the two pole chain measures 33 feet. Chains of 4 poles are 
"oiiietimes used, ai»d Bonietimes cliains or poles of one rod in length 
only. 
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EXAMPLE. 

1. In a square field, A, B, C, D, each side of wMeh 
measures 40 rods, or poles, how many acres ? 

Operation. 
40 



O 



4,0)160,0 
4)40 

10 acres. An$. 



10 Acres. 



A 40 B 



2. in a square field, each side of which measures S6 two 
pole chains, how many acres ? 

Ans* 30 acres 2 roods 20 perches. 
8. A piece of square ground measures 16^ perches on 
eiich side ; what is the content in acres ? 

Ana. 1 acre 2 roods 82^ perches. 

td* To find ike oontertt of an oblong aqtiare piece qfground^ 
called u parallelogram* 

RULE. 

Multiply the length by the breadth, and the product wiD 
be the answer. 

EXAMPLE. 

1. There is an oblong square piece of ground. A, B,C, O, 
the longest sides of which measure 64 perches, and the 
shortest sides, or ends, measure 40 ; how many acres does 
it contain ? 

Operation. D C 

64=the length 
40s=the breadth 



4,0)256/) perches 
4)64 

16 acres. Amm. 



16 Acres. 



64 



B 



yGoQgk 



AiEAI^REMENT OF GROUND. 1^ 

2. In a pfece of ground lying in the form of an oblong 
square, the length measures 120 perches, cuofd the breaddi 
84 ; what is its content in acres ? Ans. 63 acres. 

3. A lot of ground lying in the form of an oblong square, 
measures '240 feet m length, and 120 in breadth; what is 
its content in acres ? 

Ans. acres 2 quarters 25 perches 21 3| feet. 

4. There is an oblong piece of ground, whose lei^h is ^ 
14 two pole chains 25 links, and breadth 8 chains 37 links ; 
how many acres does it contain ? 

Ck. L. Perches. 
8 87=17,48 breadth 
14 25= 20 length 

15782 
3496 



4,0)50,6,92 
4)12,26 



8 26,92 
Ans, 3 acres quarters 27 perches nearly. 
Nate. The Englitk statute perch is 5^ yards, the two pole cham is 
11 yards, or 33 feet, and is divided into 50 links ; the four pole chain 
IS W yards, or 66 feet, and contains 100 links ; hence the length of a 
link in a Btatute chain is 7,92 inches, and 25 Unks make 1 rod. And 
consequently, if the links be multiplied by 4, carrying 1 to the chains 
for every 25 links, and tlie chains by 2, the product will be perches, 
^ and decimi^ls of a perch. 

5. An oblong piece of ground measures 17 ^wo pole 
chains and 21 Gnks in length, and 15 chains 88 links in 
breadth ; how many acres are contained therein ? 

Ch* £j. Chm Id. 

17 21 15 88 

2 4 2 4 



84 614 perches, the length. * 31 52 p. the breadth. 
Tlien 84,84 X 81,52»1098,1568 perche8=6 acres 8 qr. 
1845 + perches. 
Zd. To find the pontent of a triangular piece rf grtnmd. 
RULE. 
Multiply the base by half the perpendicular, or the per- 
pendicular by half the basfc, or take half the product of the 
base into the perpendicular. 
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B . D C 

1. Let A, B, C, be a triangular piece ^ of ground, thd 
ongest ak^ or base B, C, is 24 chains 38 luaks, and perpen- 
dicular, A D, 13 chains 28 links ; how many acres does it 
contain 1 

Operation. 

24 38=49,52 perches 
13 28=27,12 



9904 
4952 
34664 
9904 

1342,9824 



Half the sum is 4,0 ) 67,1,4912 perches 
4 ) 16,31 



4 31,4 
Ans. 4 acres roods 31,4 perches. 

2. In a triangular piece of ground, the base or longest 
side measures 75 perches, and the perpendicular 50,- how 
many acres does it contain T - 

Ans. 11 acres 2 qrs. 35 perches. 

3. How much will a triangular piece of ground come to 
at 45 dollars per acre, the longest side or base of which 
measures 120 perches, and the perpendicular 84 perches. 

, Ans. 1417 dolls. 50 cents. 

4. How many superficial yar(Js are contained in a trian- 
gular piece of ground, the base of vhich measuros 140 fee* 
and the perpendicular 70 feet? Ans 544 vards 4 C(x^. 
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4ih. Tbjkd ike ctrnteitf of a.'pum ef g m k ud , w, ^ fmm, 
of <xm Mkqae paralleto^^iuH. 

RULE. \ 
IMtipty t^ bme into ^ perpeni&ml^ height Sot the 



EXAMPLE. 

D 



E 

• Let A, B, C, D, be a piece of ground in the form of 
ui oblique parallelogram, the base of which, A, B, measures 
44 perches, and the perpendicular, D, £, 40 perches ; how 
many acres does it contain ? 

44leitgth 

40 breadthr - 

4,0 ) 176,0 perches 



4) 44 

11 acres. An#. 11 acres. 

2. A piece of ground lying in the form of an oblique par- 
allelogram, is found to measure 80 perches along its' base, 
and its perpendicular height 24 pc»tohes; how many acres 
doai it contain? An»> 12 acres. * 

^h. To'jM the content qf a piece of ground bounded hp 
foitr gides, none qf which are par^iMef or eg^. 

RULB. 

Find the length of a diagonal line between the two most 
distant comers, and multiply this Une by the . s^m of the 
two perpendiculars falling from the other corners to that di- 
igonal line, and half the product will be the area. 
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1. Let A, B, C, D, be a field with four irregular and un- 
equal sides, the diagonal line of which, A, C, nneasures 80 
perches, the perpendicular, B, m, measures 25 perches, and 
the other perpendiciilaie, D, n, 35 perches ; how many acres 
does it contain ? 

60 the length of the diagonal line. 

2d-4r35=x60 the sum of the two perp^dioulors. 

2 ) 4800 



4,0)240,0 perches 

4) 60 

15 acres. An$> 
2. In a field of four unequal sides, the diagonal line be- 
tween the two most distant comers measures 120 rods, and . 
the perpendiculars measure, the one 48, and the odier 24 
rods; required the number of acnes it contains? 

Ans. 27 acres. 

OfA. To find the area of a pttce of grmmd lying m a pir* 
cle^ or ellipsis* 

RULE. 

Multiply the squkre^of the circle's diameter, or the pro- 
duct of the -longest and shortest diameters of the ellipsis, by 
the decimal number ,7864^ the product will give the Utmi. 



Note. In any circle, the 
Diameter multiplied 
Circumferenee divided 



i by 3,14159 \ P'-'^^^^c^r ^^1 ^^'*'***"- 
S } <niolrs the dkl/lctM. 
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EXAMPLE. 

1. How many acres are contained in a circular piece of 
ground, whose diameter measures 320 perches, or 1 mile 1 
820X320=102400 



; 409600 

612000 
819200 
716800 

4,0 ) 80424,9600 perches 

4)2010,24,9 

502 2 24,9 ^ 
Ans. 502 acres 2 qr. 24,9 perches. 

2. A gentleman has an elliptical -yard in front of his 
house, the longest diameter of which measures 30 perches, 
and the shortest 20 ; how much ground is contained therein ? 

Ans, 2 acres 3 qr. 81,2 perches. 

3. How many square yards are contained in a circular 
piece of ground, the diameter of which measures 160 feet? 

Ans. 2234 -f- yards. 

From the foregoing simple methods of finding the con* 
tents of ground ijring in different forms, it will readily be 
seen, that the content of fields txnd small pieces ' of land, 
lying in any shape whatever, and bounded by any number 
of sides, may be calculated, without having recourse to the 
njore expensive and troublesome practice of employing a 
r^lar surveyor. No other apparatus than a common rod- 
pote» or line of a known length, is requisite. Pieces of land 
having more than four boundary lines, may be easily divided 
uito squares, parallelograms, triangles, iS^. and each calcu 
wted separately by some of the foregoing rules, and then the 
whole amount added into one sum for, the content. It is of 
■" gt«at importance to every practioal farmer to know the size 
of the different fields which he eoltivates. -Besides the satis- 
^ion thereof, this knowledge is necessary to enable him to 
regulate the quantity of seed which he should sow, as well 
Ihe price Sasc doaringt plowing, planting, reaping* <Sfic» 

Digitized by VjOOQIC 



SECTION 12. 

OF oAuonm. 

QAveiMB is taking the dimensiQiis of a cask in inches, to 
find its content in gallons. 

RULE. 

1. Find the mecui. diameter, between the head and bung 
diameters, by adding two>thirds of the difference between 

V them to the head diameter. If the staves be but little curv- 
ing from the head to the buog, add only six-tenths of this 
di^rence. 

2. Square the mean diameter, so found, and multiply the 
product by the laigth- of the cask in inches, for the content 
thereof in cubic inches. ♦ 

3. Divide the cubic inches, so found, by 294, fot wine or 
spirits, and by 359 for ale ; the quot'ent will be the answer 
in gallons. 

EXAMPLE. 

1. How many gallons of wine will a cask contain whose 
bung diameter is 31 inches, head diameter 25 in<^ies, and 
whose length is 3 feet, or 36 inches ? 

Operation. 
31 bung diam. ^ 25 head diameter 

25 head dian« f of 6= 4 two*thirds differenoe 

6 difibrence. 29 

29 

261 

d8 

841 square of the mean diam. 
36 the length 

6046 
2523 



30®76 cubic inches. 
Ttea 8027a-^894i=102fff gab. Or, 1(^ gals-^qU IfiP*- 
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2. The diameter of a barrel at the bung measures 24 
inches, and at the head Id inches, and its length is 24 
inches ; what is its content in wine measure ? 

Ana. 39}f gals. 

3. How many gallons of spirits will a cask contain, 
whose bung dicumeter is 36 inches, head diameter 28 inches, 
and whose length is 3 feet 4 inches ? 

Ans. 151^^ gals. 

4. What is the content, in ale measure, of a barrel whose 
bung diameter measures 18 inches, head diameter 15 inches, 
and whose length is 2 feet 6 inches ? 

Ans. 231^^ gals. 

5. Bought a barrel of ale of the foilowmg dimensions, 
m», bung diametef 22 inches, head diameter W inches, and 
length 3 feet ; how many gallons does it contain ? 

Atw. 42f|| gals. 

Of the Gaugi^ or Diagonal Rod. 

The diagonal rod is a square rule, having four faces, be- 
ing commonly four feet long, and folding together by joints. 
This insfrument is used for gauging, or measuring casks, 
and computing their contents, and that from one dimension 
only, namely, the diagonal of the cask ; that is, from the 
middle of the bung-hole, to the meeting of the head of the 
cask, with the stave opposite to the bung ; being the longest 
line that can be drawn within the cask from the middle of 
the bung-hole. Ancf accordingly one face of the rule is a 
scale of inches, for measuring this diagonal, to which are 
placed the areas in ale gallons, of circles to the correspond- 
ing diameters, in like manner a^ the Imes on the under sides 
of the three slides, in the sliding rule. On the opposite face 
are two scales of ale and wine gallons, expressing the con- 
tents of casks having the corresponding diagonals. And 
these are the lines which chiefly form the difference between 
this instrument and the sliding rule. 

EXAMPLE. 

The 1^ being applied within the cask at the bwiHij'hole 
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190 MECHANICAL POWERS. 

the diagonal was ^ound to be 84,4 inches^ required the con- 
tesit in gaiicms. 

Now, to 34,4 inches, will be found corresponding on the 
rod, 90 1 ale gallons, and 111 wine gallons, the content re- 
quired. 

Note, In taking t|)e length of a cask to find the cubic inches, an 
allowance must be made for the thickness of both the heads of 1 ioeii, 
of 1^ inch, or U inches, according to the size of the cask ; and the head 
diameter must always be taken close to the chime. This contents ex- 
bibited by the rod, answer only to casks of the eoramon form. 



SECTION 13. 

OF MECHANICAL POWER& 

1st. OF THE LEVSR. 

To find what weight may be raised or bahmced by amy 
given power. 

RULE. - 

As the distance between the body to be rais^ and ftil> 
crura, or prop. 

Is to the distance between the prop, and ^ point where 
the power is applied, ' 

So is the power to the weight which it will raise. 

EXAMPLE. » 

1. If a man weighing 150 lb. rest on Xfae end oi a levei 
12 feet long ; what weight will he balieuice on the other end, 
supposing the prop H foot 6om the weight ? 

Operation. 

12==rthe length of the lever 
l,5=distance of the weight firom fte.prop 

10,5= the distance from the prop to the man. 
Then, as 1,5 : 10,5 : : 150 : 1050. Ans. 

2. The pea of a pair of steelyards weighing 5 lb. is re- 
moved 20 inch^ back from the fulcrum ; -what weight will 
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k balftUce, suspetKled at 1 inch distance on the opposite si te? 

2d. OF THE WHEEL AND AXLE. 

To find wkeU power must be applied at the wheels to n^i^e 
a given weight suspended to the axle ; or what weight at 
the axle wiU be raised by a given power at the wheeL 

RULE. 

As the diameter of the axle : is to the diameter of thi 
wheel : : so is the power applied to the wheel : to the weight 
suspended to the axle. 

EXAMPLE. 

1. It is required to make a windlass in such a manner, 
that 1 lb. applied to the wheel, shall be equal to 12 lb. sus- 
pended to the axle ; now allowing the axle to be 4 inches 
diametert what must be the diameter of the wheel ? 

lb. in, lb. in. 
As 1 :4:: 12 : 48=4 feet the diameter of the wheel. Ans. 

2. Suppose the 'diameter of an axle to be 6 inches, and 
that of the wheel 5 feet; what power at the wheel will bal- 
ance 10 lb. at the axle? Ans. 1 lb. 

3d. OF THE SCREW. 

In the screw there are four things to be considered 1 vix. 
the power, the wdght» the distance between the threads, and 
the circumference. To find any one of these, the other 
three being giya;!^ observe the fotlowmg propor^onal 

RULE. 

As .the distance between the threads of the screw : 
Is to the drcumferencc : : 
So is tjic power : 
To Ihe weight. 

ThU, 1. To find the oircumfbrence of the circle described by the 
end oi the lever ; multiply the double of the lever by 3,1415.9, and the 
prodoct win be the circumference. 

8 It is usual to abate i of the efiect of the machine for the friction 
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Hiere i» a screw whose threatds are an inch asunder ; the 
lever by wMch it is turned is 36 inches iong, and the weight 
to be raised a toft, or 2240 lb. ; what power or fcMrce must 
be applied to the eiKi of the lever sufficient to turn the serew 
that is to raise this weight ? 

Thus, the lever 36 >c 2 i=T2, and 72 X 3,1 41 59 =226,1 94 -f 
the circumference. ** 

Circttm. in. lb, lb. 

Then, as 226,194 : 1 :: 2240 : 9,903 the power. Ant. 



A COLLECTION OF PROMISCUOUS QUES'HONS, TO £XERCI8K 
THE SCHOLAR ON THE FOREGOING RULES.. 

I. What is the sum of ^678, added to itself? 

Ans, Sl«e. 
' 2. What is the difierence between 14676, and the fburlli 
of itself] . Ans. 11007. 

3. There is the sum of 1468 dollars^in three bags ; the 
first <;ontaMi5 461, the second 581, how nrnny are in the 
third bag? . Ans. 426. 

4. What is the sum of the third and half third of 1 dd- 
lar? Ang,60ets* 

5. What number is that which bdng multiphed by 45 the 
pfodnct will be 1080? Ans. 24, 

6. Required the quotient of the square of 47^, diviiled 
by the half of itself, or its single power? Jais^dSS. 

7. A general drawing up his army iqlo a solid square, 
found he had 231 over and above, but increasing each eide 
with one soldier, he wanted 44 to complete the «quare ; how 
many men did his army consist of? Ans, l^OOO. 

8. What number added to the cube joi 21, wiU naake the 
sum equal to 113 times 147 ? Ang. 7350. 

9. A person possessed of | of a ship, sold } of Jus ^lare 
for 1260 dollars ; what was the value of the v/hole shm at 
the same rate ? Am, 5040 dolls. 

10. A guardian paid his ward ,3500 dollars for 2500 dol- 
lars, which he had in his hands for 8 years ; what rate* of 

Dterest did he allow him ? Anx, 5 jier cent. 
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11. A young man received 210 dollars, which was | of 
his ttl&er brother's portion ; now three times the elder bro- 
ther's portion was half of the father's estate; how much was 
the estate worth? Ans, 1890 dolls. 

12. A broker bought for his principal in the year 1720, 
the sum of 400 dollars capital stock, in the south sea, at 050 
per cent, and sold it again when it was worth but 130 dollars 
per cent. ; how much was lost upon the whole ? 

Ans. 2080 dolls. 

13. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who lived 46 years, and died before 
his ftither ; after whom the fether lived twice 20 years, and 
then died also ; I demand the age of the father when he 
died? Ans. Ill years. 

14. A, B, and C, enter^ into partnership in trade, A put 
in a sum unknown, B put in 20 pieces of cloth, and C put 
in 500 dollars ; at the end of one year they had gained 1000 
dollars, whereof A received 850 dollars for his share, and B 
400 dollars ; required C's share, how much A put in, and the 
value of B's cloth? 

Ans, C's share 250 dollars, — ^A put in 700 dollai*s, 
— ^B's cloth was worth 800 dollars. 

15. A captain and 160 sailors took a prize worth 2720 
dollars, of which the captain gets ^ for his share, and the 
rest is equally divided among the sailors ; what was each 
one's part ? 

Ans. The captain gets 544 dollars, and each sailor 
13 dollars 60 cents. 
10. A tady tells her husband, upon her marriage, that her 
fortune, the interest of which for one year at 6 per cent. 
was 972 dollars, was but the | of the interest of lier father's 
estate for three years, at the same rate per cent. ; what was 
the lady's fortune, and what was the value of her father's es- 
tate t" 

Ans. Her fortune was lO^SOO dollars, and her father' 
estate was 150,000 doBars. 
17. A stone measures 4 feet 6 inches long, 2 feet 9 inches 
brottd, and 3 feet 4 inches deep ; how many cubic feet does 
ft contain ? Ansi 41 feet 8 niches. 

IS.-Sunpose | of a- mast or pdle standi^ in the ground, 
12 feet in' tne water, and f of its length Itbove the Water; 
iMA is-its whole lei^t Ans. 216 feel. 
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194 nns^imcwusq^ssmmB^ 

19. A gentimnan bdng asked bis ag§, imswored, my 
grandfather is 112 years old, and my father 4 of his ag^ 
whilst mine is biit i of my father's ; what was his age ? 

Ans. 21^ years. 

20. A perscm who was possessed of } share of a copper 
mine, sold | of his interest therein for 1710 dollars ; what 
was the value of the property at the same rate 1 

Ans. 3800 dgflars- 

21. There are two numbers, the one 63, the other half as 
much ; required tha product of their squares, and the difier- 
ence of their product and sum ? 

- j„„ S Product of the squares 3938240,25. 
^"** I Difference 1890. 

22. Two men set out at the same time from the same 
place, but go contrary ways, and each of them traveW 34 
miles a day; required the time in which they will Have 
travelled 2000 miles ? Ans. 29 days 9 hours 62|4 mi. 

23. If a cannon may be discharged twicte with 6 lb. of 
powder, how many times will 7CvJt. S^rr. I7lb. dischai^ the 
same piece ? Ans. 295 tim^ 

24. What number is that, to which if you add f of itself^ 
the sum will be 20? Ans. 12. 

25. What number is that, which being divided by |, the 
quotient will be 21 1 , Ans. 15 J. 

26. What number is that, which being multiplied by 15, 
the product will be J ? Ans. ^ 

27. What nuinber is that, firom which if you take ^, the 
remainder will be J] Ans. J| 

28. A gentleman wishing to distribute some money among 
a number of children, found he wf^ited 8 cents to give them 
3 cents a piece, he therefore gave each 2 cents, aild had 
three cents left; how many children were there? Ans. 11. 

29. In what time will 500 dollars amount to 1000, at 6 
per cent, per annum? Ans. 16 years 8 months* 

30. When ^ of the members of congress were assembled 
-t 15, there were ) + 10 absent; how many memb^s were 
in all? ^nt. 150. 

31. If the earth be 360 degrees round, each 69^ miles, 
how long would it take a man to travel orce round, at 29 
miles a day, admitting there were no obstades in the way, 
and reckoning 365^ days in the year. 

Ans. 3 Y^i^ 1564 days., 
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t52, 'What is the tneah time for paying 100 dollars ai 34 
months, 150 dollars at 4i months, and 204 dollars at 55 
months ? Ans. 4 months 23 Jf^ ^^y^- 

33. If A can do a piece of work alone in 7 days, and B 
do the same in 12, how long will it require them both to- 
gether ? Ans, 4^^ days. 

34. A minor of 14 years of age, had an annuity left him 
of 400 dollars ; this sum his guardian agreed to receive 
yearly, and allow him compound interest €it 5 per cent. 
thereoHy till he should arrive at 21 years of age ; how much 
must he then receive? Ans. 3256 dolls. 80 -f cents. 

35. Sold goods to the amount of 700 dollars for four 
months ; what was the pres^it worth, at 5 per cent, simple 
intere^? Atw. 688 dolls. 52 -fc^its. 

36. Three persons, A, B, and C, purchased a lot in part* 
nership, for which A advanced f , B |, and C 140 dollars ; 
what sum did A and B pay, and what part of the lot be- 
longed to C ? 

( A paid 267 dolls. 27-f cts. 
Ans. < B paid 305 — 45i — 
( and C had J J parts. 

37. A gentleman finding several beggars at his door, 
gave to each four cents,' and had sixteen left ; but if he had 
given to each six cents, he would have wanted 12 ; how 
many beggars were there ? Ans. 14. 

38. B and C can build a wall in 18 days, but' with the 
assistance of A they can do it in 11 days ; in what time 
can A do it alone 1 n 

Suppose the work to consist of 198 parts. 

Then 198-rl8=ll parts performed by B and C, in one 
day. 

Again, 198-^11=18, performed by A, B, and C, in one 
day. 

But 18-^11=7 parts performed by A alone. 
P. p. P. D. h. m. 

And as 7 : a : : 198 : 28 3 25f Ans. 

89. Twenty members of congress, 30 merchants, 24 law- 
yers, and 24 citizens, spent at a dinner 192 dollars ; which 
sum was divided among them in such a manner, that 4 
members of congress paid as much as 5 merchants, 10 
flnrehants as much as 16 lawyers, and 9 lawyers as much 
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tm 13 citiadBs ; the ^oe^ou 19 to know the wun ^.Rioiiey 
paid by all the members of congress ; also, by the mer- 
chantS) lawyers, and citizens ? 

Ans* The 20 members of congress paid 60 dollars 

the 30 merchants paid 72, the 24 lawyers paid 36 

and tlie 24 citizens paid 24. 

40. What difference is there between a piece of ground 
28 perches long, by 20 broad, and two others each of half 
those dimensions ? Ans. 1 acre 3 qrs. 

41. Required the dimensions of a parallelogram, con* 
lainmg 200 acres, which is 40 perches longer than widel 

Ans. 200 perches by 160. 

42. How many acres are contained in a square fteld, the 
diagonal of which is 20 perches more than either of its 
sides? Ans. 14 acres 2 qrs. 11 per. 

43. The paving of a triangular yard, at I8d. per foot, 
came to 100?. ; the longest of the three sides was 88 ^et ; 
what then was the sum of the other two equal ^ides 1 

Ans. 106,85 feet. 

44. Required the length of a line by which a circle thav 
shall contain just half an acre may be laid off*? 

Ans. 27 i yards. 

45. A ceiling contains 114 yards 6 feet of plastering, and 
the room is 28 feet broad ; what is its lengtji ? 

Ans. 36| feet. 

46. A common joist is 7 inches deep, and 2^ thick, but 1 
want another just as big again, that shaH be three inches 
thick ; what must be its^ther dimensions ? 

Ans> llf inches. 

47. If 20 feet of iron railing weigh half a ton, when the 
bars are an inch and a quarter square, what will 50 feet 
come to at 3 J<J. p^r pound, the bars being but | of an: inch 
square ? Ans. 20h Os. 2d. 

48. A may-pde whose top being broke off* by a blcast of 
wind, struck the ground at 15 feet distance fronuthe foot of 
the pole ; what was its whole height, supposing the length 
of the broken piece to be 39 feet ? Ans. 75 ft. 

49. Required a number, frpm which if 7 be subtracted^ and 
the remaiijder be divided by 8, and the quotient be multiplied 
by 5, and 4 added to the product, the square root of tlie sum 
extracted, and three-fourths of that root cubed, Ijhe cube di- 
vided by 9, the last quotient wiU be 2,4 ? -4jp. J03. 
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so* Avhmifst has a cadk df wffi^ eontaking 900 ga!b. of 
whieh.he dra:ws'50 gaLlls* ^uad fills it up with water, and re* 
peats the same thing five tknes; I demand what quality of 
wine, and also of water, is then in the c^sk 1 

Am* S95 galls. 1 qt* of wine, and 204 galls. 3 qts. 
of water nearly. 
M. Since a pile of wood 4 teet long, 4 feet high, and 8 
feei hroad, makes a cord, what part of a cord will- be in a 
pile of half the dimensions each way T Arts, f part. 

The answers to the ibllowkig questicms are desigfnedly omitted, that 
the scholar may be induced to apply to the resources of his own mind 
alone for the solution thereof. Without habits of reflection and inves* 
ligation are acquired, by which he can compare, examine and apply 
the various rules and directions that are contained in this treatise, m 
mever can have any good claim to be considered a proficient ia arithmetic 

52. A owed B 1864 dollars, for .which he gave his note, 
on interest, bearing date April 1st, 1817- 

On the back of the note are the following endorsemcntSi 
viz. 
- Oct. 15th, 1817. Received in cash 225 dolls. 60 cts. 

Jan^lOth, 1818. Received in cash 150 — 

Same date, one bag of cofi[ee; weight iCwU 22lb. at 29 
cents per pound. 

May 16th. Received 3 ton of iron at 195 dolls, per ton. 

What is the sum due from A to B, on the 1st of Augjust, 
1818T 

59. JEIow many cords are there in a pile of woo4 36 feet 
long, 6i feet wide, and 8| feet high? 

54* If a man spends 356 dollars 34 c^nts per year, how 
much will it be per day 1 

65, A banknipt, whose >vhole pn^rty is worth 2664 
ckJhrs 95^ cents, can pay his creditors hut 18| c^its on a 
dollar; how much does he owe ? 

56. If 8 men spend 20 dollars 60 cents in 30 d^ys, how 
kmg will 64 men bo in spending 100 dollars at the same 
nrte? 

57* A bridge built over a stream in 9 months by 34 men, 
£«ag washed away by a flood, how Icmg time will it take 86 
mm to biiiid anoth^ in its place, of twice as much work? 
; 59- Three gardeners, A, B.and C, havmg bousbt a piece 
of groimd,.find the pnmts or it to amount to 340 dollars a 
year; now the smn of mooey which they g»ve^ wai in snch 
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pfQp<i]ti0n; that as (^^ m A paidS delb. B pcMd 7, cqp^ as 
oflen as B paid 4 dolls* C paid 6 ; how much muat each 
nma J»eeive ibr his share of the proto per ani^ml 

50. If a^countj tax of 7 c^its and 3 miib per ccot* is as* 
sessed on property^ how much must that mau pay, whose 
property is valued at 8564 dollars 20 cejpts 1 

60. Suppose a cistern having a pipe which conveys 4 gal- 
lons 2 quarts into it in an hour, and has another that lets 
out 2 gallons 2 quarts and 1 pint in an hoUr ; in what time 
will it be hlled, allowing it to contain 84i gallons? 

j61. What is the lei^th of a lane, which, being 36^ f^iil 
wide, will contain just one acre ot ground? 

62. If 60 men consume 12 bushels of grain in 30 days, 
bow much will 40»men consume in 90 days 1 

63. A gentleman had 18 dollars 90 cents to pay among 
his laborers ; to every boy he gave 6 cents, to every woman 
8 cents, and to every man 16 cents j now there were three 
women for every boy, and two men for every woman ; re- 
quired the number of each ? 

64. Two men depart from the same glace, and travel the 
same way ; the one travels at the rate of 8 miles an hour, 
for 8 hours every day ; the other goes at the rate of 4i 
miles, for 7 hours each day ; how far are they apart at the 
end of 13 days? 

65. A began to trade on the 1st of January, with a capi* 
tal of 962 dollars ; on the 15th of April following, he took 
in B as a partner, with 1635 dollars ; on the 1st of July, A 
put in 820 dollars more, and 1 month after B drew out J 
of his capital ; on the last day of December, on settlii^ their 
.accounts, they found a gain of 486 dollars 64 cents'; what 

was each partner's share ? 

66. Suppose th^ Ohio river to be 2500 feet wide, 6 feet 
deep, and runs at the rate of 3 miles an hour ; in what time 
will it fill a cistern of two miles in length, breadth, and 
depth, the' mile bemg 5280 feet? 

67. A sloth was observed climbing a tree at the rate of 
9i inches every day, but during the night shjpped down 6 J 
ifwhes ; how long will it be in reaching a limb 46 feet 6 
inches from the groundt 

68. In an orchard of ftuit trees, i of them bear applee^ 
i peaches, J dierrke, ^ plums, and 46 are pears ; now 
many trees does the orchard contain ? 

69. An old soMier ktely received a sum of mouey'^as . 
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pen^km from gov^mment : ef this sum he paid 94 ddla» 
in the payment of debts which Pie then owed, htdf of what 
remained he ImX to a frie^, and the fiflh he gave for a snit 
of clothes ; he then found that nine*tenths of his mdiaey was 
gone ; what sum did he at :first reeeive ? 

70. What number is that, of which the di£Esrence between 
its third and fourth parts is 84 ? 

71. In turning a chaise within a circle of a certain 
diameter, it was discovered that the outer whed turned 
thrice, while the inner turned twice; now supposing the 
axic-tree 4 feet long, and the wheels of an equal size, the 
length of the circumference described by each wheel is re- 
quired ? 

72. The sum of the sides of an equilateral triangle is 125 
feet ; required the area thereof? 



A, in a scuffle, seized on | of a parcel of migar^piums; B eatched three* 
* eighths of it out of his hhnds, and C laid hold on three-tenths more, D ran 
off with all that A had left except one-seventh, which E afterwards secured 
alily for himself: then A and Q jointly set upon B, who in the conflict let 
fill] } he had, which was equally picked, up by D and £ : B then kicked 
down C's hat, and to\v'ork they went anew for what it contained ; of which 
A got ^, B ^ D two-sevenths, and C and E equal shares of what was left 
of that stoat : D then struck | of what A and B last acquired out of their 
hands ; they with difficulty recoved five-eighths of it in equal shares again, 
but the other three carried off one -eighth apiece of the same. Upon this 
they called a truce, and agreed, that the 4 of the whole, left i^ A at first, 
should be equally divided among them — ^How much of the prize> aftei this 
(j^stribution, remained with each of the competitors ? 

Ans. A got 2863, B 6335, C 2438, D 10294, and E 4900. 
Solution, 

First, I of f =i B's } First acquisition. 
And -j^of f=J C's \ =^ their sum 
Thenf— ^^=JS,or^^Vleft 
I of J|= 4*^<r E's first acquisition. 
Also, ^.^—^^=^\\ D's. Thus ended the Ist heat. 
Again, ^ of ^ = J B's "j 

Retained } C's I Part, at the end of the 

And iW+TV=H|l^''* I second scuffle. 

AfeoJ/^+,V=T¥TVE'sJ 
Proceeding, i of | = ^^ A's" 

*o^i=A+ i =^B's Their atuation 
f of i= A+m= JH I>'s at the 'end of 
Then ^-l-Tiy+^rrr^^y to be taken ^ the 8d attack, 
fifom Cs. Thus, ^—^^^^ 
and* of ^ =AVC'8 

And iVft+AV =A%E'jJ„,ed,,Googk 



A. a 

Further, ,V+tV-?V a^^ 3 ^^ A=^A i«^ by A wid a 
— - - I X ^r 1 — < 1 A )« ^ 



AlBO,' A of /^-fi.crf ^ly+i =^^7 B's 
And i of A+i% =«tIHt C's 

^ i of yV+h* • =mj J^'s 

iof^V+TV/o =T¥rWE'8 

i of i :^ tV 

Then,Tfh+^=A\VirA's^ 

-T¥»VTr+TV=W^^VE'sJ 
A got 2863^ 



Part, afler 
the last heat 
' and before 
the truce. 



Shaiie, carried 
off at last.' 



So that if the ^ 
sugar-plums > then 
were 26680, 9 



B 
C 
D 
E 



6335 
2438 I Am. 
10294 
4950 J 



QUESTIONS FOR EXAMINATION. 

This coll<H:tion of questions is designed to assist the teacher in U« ex- 
amination of his scholars. It will contribute very much to the progress of 
seholars, to assign them a certain number of these questions as lessons, to 
be answered correctly and with facility. Manjr similar questions will no 
doubt, from time to time, occur to the mind of the teacher, on th; different 
sections, as the scholar proceeds. Bv accustoming his pupils lo answer 
such wi^ ease, not only will hi% own burden in teaching be leisened, but 
the parents of children, who have been intrusted to his care^ will find that 
, neither their trouble or expense has been in vain. 

PART I. 
What is Arithmetic ? How many parts does it consist of? 
What are the characters used in arithmetic ? 
What is numeration ? How are the digits divided ! 
What is the rule for writing numbers ? What is simple addition f ' 
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q^mnoi^ F(m msAumATim, SOI 

How many coseB are ihere in divisioBt 

Bow is cliyislon performed in each case ? When the muUi|dier is the exact 

product of any two factors, how do you pnK:eed ? 
Wnen thero are ciphers on the right of the divisor; how do tou pio^ejed ? 
When the divisor is 10, lOO, 1000, &c. how do you proceed f 
How is division proved ? 

PAirr II. 

Federal money, why so called ? 

What are its uenominations, and standard weights ? 

How is addition, subtraction, multiplication, and division severally per- 
formed in federal money ? What is compound addition ? 

How is compound addition performed ? How ii it proved ? 

What are the denominations of English money, aim how are they valued ? 

IVhal articles is troy weight used for? What are its denominations and 
how valued ? What arUcles is avoirdupois weigllt used for? 

What are its denominations, and how valued ? What is apothecaries' 
weight used for? What are its denominatitMis and howvalued ? 

What are the denominations of cloth measure, and how valued ? 

What are the denominations of lone measure, and how estimated ? 

What are the denominations of land measure, and how rated ? 

What is cubic measure, what are its denominations,. and relative Q^erence 7 

What are the denominations of time, and what their relative difierences ? 

What is the exact length of the solar year.? 
' What are the denominations of motion, and the relative difierence ? 

For what is liquid measure used, what its denominations, and relative dif 
ference ? What are the denominadons of dry measure, what used for 
and how estimated ? 

What is compound subtraction, and how performed ? 

What is compound multiplication, how many cases, and how performed I 

What is compound division, how many cases, and how performed ? 

What is reduction, and liow performed? How is reduction proved ? 

How are pence reduced to cents, Penn. currency ? IIow are pounds, shil- 
Ungs, and pence, reduced to dollars, Pennsylvania currency ? 
PART III. 

What is decimal arithmetic, and how distinguished firom whole numbers ? 

What is the decimal point called ? 

What effect has ciphers, placed on the right-hand of the integer, and what 
effect when placed on the lefl-hand ? iXow is addition of decimals per- 
formed ? How is subtraction of decimals performed? 

How is multiphcation of decimals performed? How is division of decima]B 

r- performed ? How many cases in reduction of decimals? 

How is a vulgar fraction reduced to a decimal ? 

IIow are numbers of difierent denom'mations reduced to a decinial of 
equal value? How are decimals reduced to their equal value in in- 
tegers? 

PART IV. 

What is proportion t Into how many parts ip it divided ? 

What are the given terms in proportion called ? 

Wha* ia required in the single rule of three direct ? 

How may you know when the question is in direct proportion ? 

What is the rule for stating questions in -the single rule of Chree direct ? 

How is the operation performed ? How do you prove questions in the single 
rule .of three direct? What is the single rule of three inverse ? 

How may you know when the Question is in the single rule of three inverse? 

fiow is the operation performed in the single rule of three inverse ? How 
9re questions proved in this rule ? What is the double rule of three ? 

.How many, ana which terms must be a supposition, and how many, and 
which must be a demand ? 

What ia the rule for stating questions in the double rule of three ? 

How ia the operation performed in the douWe rule of three direct? 
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r do.ywi know when the qaestion is in direct proportion, and when in 
in?ene f How ii the operation performed in-inverae proportion f 
, PART V. 

What is practice, and why so railed ? How many cases are there in practice? 
When the price consists of dollars, cents, ana mills, how is the operation 

Gribrmed f When the price is the fractional part of a dollar or cent, 
w is the operation performed J When the" price and quantity given 
are of seyerat denominations, how is the operatiun performed ? 

When the price consists of pounds, shillings, pence, and farthings, how do 
you proceed ? What is meant by aliquot parts? 

Wlien Doth the price of the integer and the quantity are of different de- 
nommations, how do you proceed ? 

What is tare and iret, and what is gross and neat? 

How do you work oue^tions in tare and tret? What is interest? 

What is the general rate of interest? What is the sum of money loaned. 

" called ? What do you understjuid by the amountt 

How many kinds o{ interest are there ? What is simple interest ? 

How many cases are there in simple interest? When the given time is 
years and the principal dollars, how is the interest found ? 

When thore are cents and mills in the principal, bow do you proceed ? 

When the time is years and months, or months only, how is the interest 
fbimd ? When the time is months and days, orda5rs only, how is the ope- 
ration performed? How is the interest computed on txmds, notes, d^ic. ? 

What is compound interest, and how is it performed ? What is insurance f 

What is the mstrument of agreement termed ? 

How are the questions in insurance performed ? 

What is commission, and how performed ? What is brokage, and how per- 
formed ? What is stock, and how b&iight and sold ? 

What is rebate or discount, and what the rule to work questions therein ? 

What is the difference between discount and interest? 

What is bonk discount, and how is the discount calculated ? 

What do you mean by the equation of payments ? 

How is the mean time found in the e^uanon of payments? 

What is fellowship, and how many kinds are there ? 

What is single fellowship, and how is the operation performed? 

What is compound fellowship, and what is the rule for working questions' 
therein ? VVhat is profit and loss, and what is the rule of operatioii 
therein ? What is barter, and how performed ? 

What is exchange, and of how many kinds ? 

What do you understand by /xtr in exchange, and what by fl^of 

How do you reduce the currency of different states to federal money? 

How do you reduce the currency of one state to anotlier, where it is (tiffer- 
ent in ^m? How are accounts kept in England, Ireland, and hoyy in 
France, Spain^&c, ? What is alligation, and how many cases ara therein ? 

How are the operations performed m the first case, second case, dec. t 
PART VI. 

What is a vulgar fraction, and how many kinds are there ? 

What is a proper fraction, what is an improper fraction, what is a com* 
pound fraction, and what is a mixed fraction ? 

Wnat are the numbers above the fme called, and also those below? 

How do you reduce vulgar fractions to their lowest terms ? 

How are mixed numbers reduced to an improper firaction ? 

How is an improper firaction reduced to a whole or mixed number? 

How do you reduce factions to others that shall have a common denominar 
tor? How do you find the least common denominator? 

How do you find the value of a fraction, in the known parts of an hitoisert 

How are given quantities reduced to the fractk>n of a greater denomina&n f 

How are vulgar fractions reduced to decimals of the same vidue ? 

How do you reduce a compound fraction to a single one ? 

How ara vulgar freelioas added, tobtracted, multiped, and dtyided? 
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How do you peribnn the wagle rule of three in Yulgar iractioiiir ifireet, 
and inverse ? 

PART VII. 
Whmt 1*8 involution f What do you understaod by ike power of a number Y 
How is involutioa performed 7 'What is the number denoting the ppwer* 

termed ? What is evolution ? What do you understand by ti root ' 
How do vou extract the square root ? 

If there be decimals in the given number, how must it be pointed ? 
How do vou extract the square root of a vulgar fraction T 
How is the square root of a mixed nunibor extracted ? 
Ejle^ do you nnd the side of a right angled Urian£[Ie, the other two beuif 

given f How do you find the side of a square, m any i^iven aroa ? 
How do you find the diameter of a circle, when the area is given t 
/low do you prove the square root ? What is a cubed 
How do you extract the cube root in whole numbers ? 
How do you extract the cube of a vulgar fraction ? 
How do you, point off in decimal numbers ? How is the cube root of a 

mixed number extracted? How is the cube root proved? 
What is progression, and how many kinds ? What is principally to be ob- * 
served in arithmetical progression ? How do you find the last term ; and 
turn of all the terms ? ^ow do you find the common difilerence ? 
VVhat is geometrical progression, and how does it difier from aridunetical ? 
Whstis principallv to be observed in geometrical progression? 
How do you find tne last term, and sum of ail the series ? 
What is position, and of how many kinds ? How do you resolve questionf 
insinffle position? How is single position proved? What is double po- 
•ition Y What is the rule for working questions in double position ? 
What do you understand by permutation ? How is the number of varia- 
tions found in this rule? What do we learn from the results of this ri^e f 
What is combination? How do you find the greatest possible number of 
combtnatiom in any given number ? 

PART VIII. 
What are duodecimals ? What are the denominations in duodeeimalf, and 
what are they termed ? How are duodecimals added, subtracledt and 
multiplied T How do you prove multiplication of duodecimals ? 
How b the solid content of bales, &c. found by duodecimals? 
How do you find a ship's tonnage ? What is the carpenters' rule, and what 

its use? How do you find the superficial content of beards, &c. ? 
How do you find the solid content of squared timber? 
How do you find the solid content of round timlter ? 
What things belong to carpenters' work? By what numbers do carpenters 

usually measure their work ? How is brick- work estimated ? 
.What is the standard thickness of a brick wall? 
flow do you reduce a wall of a dififerent thickness to a standard one ? 
How is masons' work measured ? What kind of measure is used for ma- 
terials? How is the solid content of walls calculated ? 
What is superficial measure ? How is plasterers' work divided ? 
In what manner is plasterers* work measured ? How is white-waabing 

and coloring estimated ? How is pavers' work calculated ? 
How do painters compute their work ? hi what manner is glaziers* work 

estimated ? How are the contents of squares calculated ? ^ 

^ what way is the area of an oblong piece of ground ascertained > 
How do you calculate triangular pieces of ground ? 
How do you calculate a piece of ground lying in the shape of an oblkmo 
parallelogram ? How are pieces of ground. Bounded by four irregular 
iHdes, calculate<y How do you calculate the area of a circle ? 
^at is gauging? How are the contents of casks. Sic calculated ? 
^w do you cafoulate the power of the lever ?— of the axle and wheel f 
What thmgs are to be considered in finding the power of the screw? 
How do you find the propertkm between the weight •Oj^eJl^y^JOQle ' 
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